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SERVICE KEEPS YOUR 
TRUCKS ON THE JOB 


Packard service is based on our 
knowledge that mechanical delay 
means unnecessary expense to the 
truck owner. 

The cost of a part may be insig- 
nificant, but the cost of an 
interrupted business schedule is 
often prohibitive. When a truck 
is laid up waiting for repair parts, 
your interest on investment, insur- 
ance, driver’s wages and garage 
rent are going on at the same rate, 
while you pay an excessive charge 
for emergency hauling. 

De lays. mean excessive cost that 


must be added to the first cost of 


the truck. That is why a truck 
without service is expensive at any 
price as compared with a Packard. 

Repair parts for Packard vehi- 
cles, carried by the Packard factory 
and Packard dealers, represent an 
investment of one million, two 
hundred and fifty thousand Dallors. 

Packard service means more 


than keeping repair parts in stock. 
Every Packard part is ready for 
quick installation. It is standard- 
ized: no filing, no machining, no 
tinkering. Where a fleet of Pack- 
ards is in service, the parts are in- 
terchangeable in case of need. 

The Packard dealer’s thorough 
inspection and written reports in- 
sure continuous operation at mini- 
mum cost. .Our technical men are 
always ready to give your driver 
expert assistance. 

In short, Packard service makes 
your transportation schedule a 
known quantity. 

Every time you see a Packard 
truck, remember Packard service 
stands ready to keep that truck 
operating every minute of every 
working day. Packard service is a 
part of the truck, a part of your 
original investment. That is one 
reason why Packard trucks are pre- 
dominant in 181 lines of trade. 





The Loose-Wiles Biscuit Company, after using Packard 
trucks for three years, have placed their tenth repeat 
order which calls for 24 two-ton and three-ton units. 


ASK THE MAN WHO OWNS ONE 
CHASSIS F. 0. B. DETROIT 


2-Ton $2800 fem . « s »« S3SRR 
3-Ton $34.00 5-Ton . . . . $4150 


$4300 


6-Ton . 


PACKARD MOTOR CAR CO., DETROIT 


LINCOLN HIGHWAY CONTRIBUTOR 
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DELCO 


ELECTRIC CRANKING LIGHTING IGNITION 


One of the foundation stones on 
which Delco Success has been 
* ~§= built, is the Delco Ignition. * 


Very early in their experimental work Delco Engineers recog- 
nized the important part that ignition plays in the operation of any 
automobile starter. 


They realized that without an ignition system that was abso- 
lutely right and dependable, no starting device could be successful. 


So it was that in the development of an permit by many of the most prominent electrical 
efficient starting and lighting equipment for and automobile engineers in the world. 
automobiles the production of a thoroughly Delco ignition is simply one factor in the 
efficient ignition was the logical and necessary success of the Delco system. | 


first step. 


It has shown such high efficiency, however, 
That was away back in 1908. S ' 


that not a single automobile manufacturer who 


Delco ignition was of a new and distinc- has once adopted it has been satisfied to go back 
tive type. It was contrary to established practice. to the older types of ignition. 
Naturally it met with opposition and criticism. It is not as spectacular in its performances 
But it made good. as the cranking or even the lighting, but in its 
It made good during those first few years quiet, effective way it has played an important 
when it was only an ignition system. part in the revolutionizing of the automobile 
It has even more emphatically demonstrated industry. 
its eficiency during the last three years as an You will find the Delco system of cranking, 
important part of the Delco system of Electric lighting and ignition today on more than 90,000 
Cranking, Lighting and Ignition. motor cars and this number is being added to at 
A And finally—the correctness of the principle the rate of over 8,000 a month. 
/ upon which it is based has come to be so generally There is a tremendous and steadily increas- 
| / recognized that it is being adopted ing demand among thoughtful buyers for Delco 
, as fully as patent restrictions will equipped cars. 
ay oy Be sure to write for the Delco book mentioned belou 
| ; ."* . 
} » Pbee, The Dayton Engineering Laboratories Company 
N bs ij ye / ; Dayton, Ohio 
ul 
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During 1913, the 
prices on Goodyear No- 
Rim-Cut tires dropped 
28 per cent. 

here are numerous 
tires now which they 
far undersell. So the 
question comes: Is any 
| tire worth more than 
Goodyears? 


The Facts are These 

In several ways No- 
| Rim-Cut tires are the 
costliest tires that are 
built. ‘They are so costly 
that, when our output 
was smaller, their price 
i} was one-fifth higher 
than other standard tires. 


They are the only 
tires which are final- 
cured on air bags shaped 
likeinnertubes. Thisis 
done to save the count- 
less blow-outs due to 
wrinkled fabric. This 
extra process adds to our 

ire cost $1,500 daily— 
an extra cost which no 
other maker pays. 

They are the only 
tires in which hundreds 
of large rubber rivets are 
formed to combat tread 
separation. 

They are the only 
tires made in a satisfac- 











Costly Tires 


| Which Cost You Less Than 
Most Others 


carry our double-thick 
All-Weather-Tread. 

The Mileage Limit 

No-Rim-Cut tires, 
on the average, give the 
limit of possible mile- 
age. We say this after 
years of research and 
experiment, which have 
cost us $100,000 per 
year. 

Our experts in these 
years have made thous- 
ands of attempts to 
build tires that give 
more mileage. They 
have tested the new tires 
against the old in every 
way they know. And 
they say that Goodyear 
tires as made today 
mark the mileage limit. 

Where We Save 

We save by mam- 
moth output, by efh- 
ciency and by modest 
profits. Our profit last 
year averaged 6!2 per 
cent. It is thus we give 
you tires like these 
at present Goodyear 
prices. 

Men have bought, in 
the past two years, more 
than two million of 
them. Bought them 
because mileage records 
had proved them the 
best tires built. 

It is easy to build 
tires worth 





tory way so 

that they 

can’t be 
rim-cut. 

They are 

| the onl y 

tires which 





Peel 
(jOODSYEAR 
No-Rim-Cut Tires 
With All-Weather 


Treads or Smooth 


less than 
Good years 
but men 
. 
can’t build 
a tire worth 
more. 


AKRON. OFnoO 








Torento, Canada 











Branches and Agencies in 103 Principal Cities 
DEALERS EVERYWHERE 


THE GOODYEAR TIRE & RUBBER CO., Akron, Ohio 
London, England 


Mexico City, Mexico 


Write Us on Anything You Want in Rubber 
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Your car starts in trim for 1914 
How will it end ? 


Friction is relentless. 


It steals mileage that belongs to you. 
In the end it destroys all 


power, and worn metal. 
motors. 


It means lost 


A canvass among New York repair shops showed 
that about one-half of the automobile engine troubles 
are caused by incorrect lubrication. 


Correct automobile lubrication is an in 
tricate, scientific problem. 


Motors and feed systems differ widely 
No one lubricating oil can be efficient for 
all cars. 


This is absolute. 


You selected a car that suits you. Now 
select an oil that suits your car. 


Your motor has approximately 1500 
parts. To reach all friction points prop- 
erly your oil must suit your motor. 


Words and claims cannot meet this con- 
dition. 


Your business sense must ask: 
“Who made the oil?” 


“How did they determine its fitness for 
my motor?” 


Throughout the world, the counsel of the 
Vacuum Oil Company on lubricating prob- 
lems relating to every class of machinery 
is sought by engineers who must meet the 
most rigid efficiency standards. 


Lubrication with us is both a business 
and a profession. 


The Lubricating Chart, printed in part 
on the right, represents our professional 
advice on automobile lubrication. It is a 
result of the most far-reaching and thor- 
ough study of automobile lubrication that 
has ever been made. 


It was prepared after a careful analysis 
of the motor of each make and model of 
American and foreign car. 


The oils specified have been thoroughly 
proven by practical demonstration. 


For a number of years this Chart, which 
is annually brought up to date, has been 
the standard guide to correct automobile 
lubrication. 


Make a note of the grade specified for 
your car. Then make sure that you get it. 


It is safest to buy in original barrels, 
half-barrels and sealed five and one-gallon 
cans. See that the red Gargoyle, cur mark 
of manufacture, is on the container. 


On request we will mail a pamphlet on 
the Lubrication of Automobile Engines. It 
describes in detail the common engine 
troubles and gives their causes and 
remedies. 


The various grades of Gargoyle Mobiloils, 
purified to remove free carbon, are: 


Gargoyle Mobiloil “A,” 
Gargoyle Mobiloil “B,” 
Gargoyle Mobiloil “E,” 
Gargoyle Mobiloil “Arctic.” 
They can be secured from reliable gar- 


ages, automobile supply houses, hardware 
stores, and others who supply lubricants. 


For information kindly address any in 
quiry to our nearest office. 








Correct Lubrication 


Explanation: In the schedule, the letter 
opposite the car indicates the grade of 
Gargoyle Mobiloil that should be used. For 
example “A’ means “Gargoyle Mobiloil 
A." “Are” means “Gargoyle Mobiloil Are 
tic.” For all electric vehicles use Gargoyle 
Mobiloil “A.” The recommendations cover 
both pleasure and commercial vehicles un- 
less otherwise noted. 
































MODEL OF 1910 | 1911 1912 1913 | 1914 
7 
Aen 
CARS S| e\s i : : i 
LILAE LAB ALIBALIE AL 
Abbott Detroit A |Are jArc \Arc jArc. Arc. Arc 
1D. .+ ese Are.|Are.Are.\Arc.|Arc. Arc.jArc jAre. 
anh annne A Arc) A Arc) A jArc| A jArc] A jAre 
Autocar (2 cyl.) A \Arc| A \Are| A jArc| A jAre! A |Arc 
+s * @we) A} EA |Arc] A (Arc | | 
Avery. . A\SEJA\E/A/AIAIAIAIA 
Buick (2 cyl.) A\AJA/A/A/A/AIA | 
“— (cyh) Are JAre| A [Arc] A \Arc| A |Are| A |Are 
Cadillac (4 cyl.) JAre.Arc.|Are. Arc {Are Arc.|Arc Are |Are.|Are. 
Castercar A\EIA E;/A/E/A E |Arc Arc, 
oe Com'l, A|E|A |Arc! A |Arc]| A /Arc 
Case ‘ | A|A| A |Arc! A |Are A |Are 
c Are.|Are| A |Are.jAre.\Arc/Arc./Arc| A | A 
Chase... B)B/B/B/B/B/B|B/B/B 
Cole... Arc./Arc) A jArc.jAre. Arc. jArc.|Are.|Are. Are, 
Delaunay- Belleville B/A|B/A/B A/S [A BIA 
E.M pAre./Are.JArejArc.|Are. Arc | 
Piat...... A\AIB/AJA/\AIBIA BiA 
. E\E BE | E |Are. Are | 
“6 cyl) | | |. JAre Are | 
Pord......-4.5 AArCI E/E/E\/E/E/BiE\E 
Franklin B jArc] A jArc| A [Arc] A |Arc| A] A 
. B/A|B/A| A |Arcl A [Arc]. ../. 
G.M.C | JAre.|Are| A jArc| A |Arc. 
Havers 6-44 | A jArc) A jAre A AIA 
Havers 6-60 | | eg PS 
Haynes .. -| A| EB] A |Are] A jArc! A |Are! A [Age. 
Hudson Arc.jAre| A Arc] A A Arc! A |Arc, 
Hupmobile “ 20" Pre Are Are [Ar Are far Are Are de seg 
~ —" ° | A jAre| A |Are. 
LBL. (air)... 4...)B/A| BIA 
“ (water) | AJAIA\A 
International. . . . B A/B/B/BiA | A tie 
Interstate . A|E| A Arc) A /Arc! A [Arc 
ome eT AA . | iin a 
“ 44 cyl) A jArc| A jArc| A jAre| A jArc.|Arc, 
ter sss: ge Pa Pe Pa Arta 
ieee i lArc|Are| A | A 
King ... +6 ATE AJEBJA/EB/A/A 
Kline Kar jArc. Are |Arc./Arc.jArc./Are |Are Are} A’ |Arc 
ee B/;A;|B/A;BiA B/A BiA 
To ccpsccecesece A\|AIA/AIA/A/A/IAIAIA 
seve JAre.|Are.JAre.|Are./Are. Are jArc |Arc.jAre. Are 
Losier... JAre./Arc.jArc.|ArejAre.jArc.|Arc.|Are| A |Are. 
Mack. ....203.6 A/E/A/E/E/E/E/E/A/A 
Mack, Jr | | A Are. 
A|}E|A{E/A Arc] A jAre | 
A} E| A |Asci A /Arc A {Are Ape 
E/E/E/EBE/E/eE/ . 
E | E |Arc.Arc.jAre.|Arc.jArc. Arc jAre./Are 
| | Pa eared arr 
A A A \Arei A 
late. tare] A fArc] ‘A fare} A fare] 2 phe 
A\E A jArc oy A /Are. = 
° | AIA 
A | E jAre.Are.|Are.|ArejAre.|Are A |Are 
- ° |. ...,Are.jAre, 
JAlSATALATAIATA/LATAIA 
A|E/A/ Ari A A |Are.jArcjAre 
A|E] A |Are A [are Are fare are [arc 
A | E |Are\ArcjAre./Are jAre.|Arc.jAre.|Are. 
Are. Are.jAre.Are.JArc. ArcjArc.\Arc| A jArc. 
E/E/A/Arc/A/EJ/A/E/A/A 
. A \Arc.jArc|Are 
Arc. Arc.jAre. Arc jAre.|Arc.jArc.|Arc.|Arc.|Are. 
\Are.|Arc| A jArc) A jArcjArc./Arc.|Arc.|Are. 
° jAre.|Are.jAre. |Are./Arc./Arc |Arc.|Are. 
yAre.|Arc.jArc.|Are.jArc. |Are.jArc {Are jAre |Are 
A |Arc| A |Are] A lArc| A |Arc| A |Are. 
A|A]A |ArcjAre jArc. [Arc } 
A | E| A |ArcjArc.\ArejArc Arc |Are.Arc 
A jArc/ A jArc] A |Arcj A jArc.) A jArc 
A} EA jArc. A |Arc] A |Arc} A |Arc 
| B |Arc/ B jArc| B (Arc) A |Are. 
A} E| A! & |Arc.lArc|Are Are |Are Are 
\Arc. Arc.JAre./Are.jAre.|Are.|Arc.|Arc.jArc.|Arc. 
\Arc.,Arc.| A jArc.) A jArc.jArc./ArejArc./Arc 
| | A Arc) B | A 
A jAre 
AIAIA/AIA/A 
}Are. Arc. jAre. ArcJArc.Are 
A|AJA/A 
A|AJA/A 
lAre.|Arc.| A jArc A 'Arc. 
AJAJA/\AIAIA 
A |Arc] A |Arc) A /Arc. 
* : |ArclArc 
JAre. Arc.jArcArcjArc..Arc. 
jAre. Arc jArc.|AreJArc Arce 
Ate Accl 




















Mobiloils 


A grade for each type of motor 


VACUUM OIL CO., Rochester, U. S. A. 


Specialists in the manufacture of high-grade lubricants for 
every class of machinery. Obtainable everywhere in the world. 


BRANCHES: 


BOSTON 
49 Federal St 
INDIANAPOLIS 


DETROIT 
Ford Bldg 
PHILADELPHIA 
4th and Chestnut Sts 


Indiana Pythian Bldg. 


NEW YORK 
20 Broadway 
MINNEAPOLIS 
Plymouth Bldg. 


CHICAGO 
Fisher Bldg 
PITTSBURG 
Fulton Bidg 
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The apparatus by means of which the greenhouses are moved. 


Traveling Greenhouses 
By S. Leonard Bastin 
VERY interesting development in the horticul- 
A tural world has been the coming of the mov- 
In almost all temperate regions, 
occasions when crops of many kinds 
protection of 
Pullen- 


able glass-house 
there are 
benefit enormously if a temporary 
some kind can be given to them. Mr. J. 
Burry of Sompting, near Worthing, England, has 
at last solved the difficulty by the introduction of 
his traveling greenhouse, which can be conveyed 
from different points of the ground to the situation 
where it will be most useful. 

During the last few years there have been many 
efforts to establish the culture of the tobacco plant 
in Great Britain and Ireland. The variable na- 
ture of the climate of the United Kingdom has very 
much hampered these undertakings. In particular, 
it may be mentioned that during the last fortnight 
of its growth the tobacco plants have suffered very 
much from the effects of low temperature. The 
foliage has failed to ripen properly, with the result 
that often enough, a most promising crop has 
finally turned out to be almost a failure. Some 
kind of protection is also to be desired in the early 
summer. Between these two periods the tobacco 
plant is quite at home in almost any part of Eng 
land or Ireland. There is no need, and it would 
of course be very expensive, to have the tobacco 
crops under glass the whole time. It is just here 
that the traveling greenhouses are so useful. These 
are moved over the crops of tobacco at critical 


times, and for the remaining parts of the 

















Movable boiler from which the hot water supply is secured. 








season they are used in connection with 
different crops altogether 

\ glance at the accompanying photo- 
graphs will show the nature of the mov- 
able glass-house A typical house is 100 
feet in length, and 14 feet in width. 
It is fully equipped with a boiler and heat 
Although the structure is 
estimated to weigh about twenty tons, it 


ing apparatus. 


can be readily controlled by one man. By 
simply turning a handle the wheels travel 
along a concrete way, from which they are 
prevented from slipping off by a guard 
rail. The heating apparatus of course 
zoes with the house, and experiments have 
shown that the whole business of transfer 
does not take more than about 
minutes 


of course a 


twenty 
The question of cost, which is 
matter of 
een carefully 


importance, has 
' worked out, and it is 
demonstrated that a movable hothouse 
does not involve more than 20 per cent 
increase in the expenditure which would 
be incurred for the ordinary type. 

horticultural 
invention can hardly 
Many kinds of market- 


The importance to the 
World of this new 


be overestimated 











Movable greenhouse and the hand-wheel with which it is propelled. 


Yet the actuai time which 


be about 


much earlier gathering. 
they need spend under glass would only 
Hence it is not always worth 
Under the 


two or three weeks. 
while planting them in a greenhouse. 
movable greenhouse system the crops can be given 
just as much protection as is necessary, and after- 
ward the glass-house is employed for something 
else. Thus an enormous saving is effected in all 


ways. 


Softening Souple Silk 
] AW silk is of three kinds, known to the trade 


as organzine, tram, and souple. The organzine 
is used for the warp of woven materials, and tie 
tram for the weft. 
pared for weaving, the silkworm gum must be 
“stripping.” The 


Before these are dyed and pre 


washed out by a process called 
souple silk is used for the manufacture of the soft 
fabrics, such as messaline, chiffon, ete., and in 
order that these materials may retain their soft 
ness and pliability and admit of being crushed in 
the hand without showing any signs of creasing, 
the souple silk must first undergo a process known 
as softening. 

This process is a very delicate operation, aai the 
quality of the silk depends very much upon the 
care with which the softening is dene. In this case 
the silk is not stripped of the silkworm gum, but is 
immediately placed in a bath of pure olive oll soap 
This bath is made up of about fifty parts of pure 
water to one of strong liquid soap. The silk is 
suspended in this bath on wooden rods, and is moved 

back and forth by two operatives who fre 
quently turn it and keep it in constant 
The bath is heated to 30 deg. R., 


and owing to the continuous agitation of 


motion. 


the silk in the bath, the silkworm gum 
while not washed out, is made te permeate 
uniformly throughout the silk 

After being treated in this manner for 
about an hour the silk is removed and 
placed in another bath cf lukewarm water 
where it is again treated in the same way 
This process continues for about! 
minutes, and is intended only to cleanse 
the silk. The skeins are then removed 
from this bath and placed in another con 


sisting of about sixty parts of pure water 


to one of concentrated sulphuri icid 
heated to 60 deg. R Here it is rked 
back and forth, and frequent irned 


very slowly for about two hours, or untid 
it yields very readily to a pressure of the 
finger. It is then removed and given two 
thorough washings in cold water it is 


then ready for the dyeing 


One of the Largest Forest Nurseries 
in the United States is conducted by the 
Montana, IT 





forest service near Haugen 





garden crops only require protection dur 
ing the first stages of their growth. If 
this can be provided there will be a very 


Grown in the open 


Grown under glass 


How the tobacco plant thrives under the movable greenhouse. 


and has 


is known as the Savenac nursery 


! ipacity of four million young trees 
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rhe purpose f this journal is to record accurately, 
simpl and interestingly, the world’s progress in scten 


tific knowtedae and industrial achievement 


The Redemption of Mesopotamia 

HERE is a romantic as well as an historical in 

terest attaching to the great irrigation works 

which are being carried on in ancient Meso 
potamia with the object of restoring to that historic 


and richly fabled country something of its one-time 


fertility Like much of the land in what was once 
known as the vreat American desert, the soil and cli 
mate of the illey of the Euphrates are such that if wa- 


ter is supplied, it shows a wonderful productiveness In 
earlier times the inhabitants planned and built a system 
of dams and canals, the remains of which show no little 
engineering skill: and it is only because of abuse and 
neglect that the dams have broken down, the canals 


have siited up, and this once productive land has been 


transformed into noisome swampland or arid desert 

rhe Turkish government, prompted no doubt by the 
excelient result which have been achieved in the 
valiey of the Nile in 1900 authorized Sir William 
Willeveks to visit Mesopotamia and report upon the 
feasibility of constructing a new system of irrigation 
works In a report published in the following year, Sir 
William proposed an elaborate scheme of dams, canals, 
and other accessory works, the total cost of which was 
estimated at $75,000,000. The Turkish government de 
cided te carry through the scheme in sections, and it 
authorized the immediate construction of a dam across 
the Euphrates at such a point as would serve to divert 
a supply of water to an ancient canal known as the 
Hilla Channel, which formerly supplied water for the 
irrigation of a large tract of land extending almost to 
the ruins of the ancient city of Babylon 

The ancient work consisted of a dam across the 
Duphrates which raised the level of the river suificiently 
to pass the desired amount of water down the old 
Hilla Branch channel The work had so far gone 
to ruin that the Hilla Branch had silted up and the 


country which it formerly served so well had reverted 


to the desert condition It is interesting to note that 
the site chosen for the new dam is an endorsement of 
the wisdom of the early engineers; for the new struc 
ture is only sbout 2,500 feet upstream from the old 
structure. The difficulties of construction were increased 


by the kl 





of transportation and the absence of fuel 
Neverthe'ess, in less than three years’ time, the original 
channel of the river was closed by a dam, a barrage 
seven hundred and eight feet in length provided with 
the necessary regulating gates was constructed, the 
Euphrates was diverted from its old channel and made 
to flow through the barrage, and a new diversion was 
cut from the Euphrates above the barrage to a connec 
tion with the old Hilla Branch. The barrage has thirty 


six openings each sixteen and one half feet in width 


The piers are built of brickwork and the openings are 
provided with t! usu Stoney sluices At one side 
f the bart is a lock 26 feet 3 inches wide. and 320 





feet long, provided with a pair of gates in the center 
hich divides it into two part \fter the barrage was 


completed, the ground above and below it was exca 


vated, the me channel for the river, 815 feet wide, was 
formed nd the river was made to pass through the 
barrage by of this channe According to The 
Engines ti i we are indebted for the above facts 
here has been bu ilso, what is known as the Hab 
boat be by which the water f the Euphrates, 
wl the river is in flood, may be diverted partly into 
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d partly into a large natural depression in the 


ground rhis will serve to prevent, or at least mitigate, 
the inundations which in times of flood have con 
verted large sections of the adjacent country into 


MOrTasses 


New York’s Sewage Problem 
r WO of the most important problems directly 


affecting the health of a great city—some will 


be prepared to say that they are absolutely the 
most important—are those of the provision of an abund 
ant supply of drinking water and of the proper dis 
posal of the sewage At a cost of nearly $1S0,000,000, 
New York city has solved the first problem by a remark 
ably fine system of works by which an entirely new sup- 
ply of 500,000,000 gallons of pure mountain water will 
be brought daily from the Catskill Mountains and dis 
tributed throughout the city. With respect to this water 
supply, New York can be said to be fully abreast of the 
latest practice 

But when we come to the question of sewage disposal, 
the situation is simply appalling; for day by day this 
city is discharging into the waters with which it is sur- 
rounded, every gallon of the liquid refuse that it daily 
produces. This has been done under the mistaken belief 
that since the waters of New York harbor are subject 
to tidal flow, the sewage is diluted, carried away and 
lost in the broad Atlantic As a matter of fact, noth 
ing of the kind oceurs. On the contrary, the solids, 
held for a while in suspension, are carried to and fro 
with the ebb and flow of the tide and are finally de- 
posited in an ever accumulating mass of filth covering 
the bottom of the harbor; and a very large proportion 
of it is deposited closely adjacent to the shore line 
and between the steamship piers 

Hence it follows that the investigation which has 
been carried out by the Metropolitan Sewerage Commis 
sion is one of the most important affecting the public 
health that has taken place in all the history of New 
York. This commission recently submitted a statement 
to the mayor, in which it was said that New York city 
is thirty years behind the times in the matter of sewer 
age and sewage disposal Accompanying this state 
ment was one by X. H. Goodnough, the engineer of the 
Massachusetts State Board of Health; and from these 
documents we learn that whereas the sewage of New 
York is discharged into the harbor without system or 
regulation, with results which produce serious injury 
to the public health and welfare, Boston and the har- 
bor are protected from pollution by main drainage works 
which serve not only that city, but also a large number 
of cities and towns in its vicinity. 

The Boston situation is capable of furnishing an in- 
structive object lesson to New York city; for up to a 
certain point the experience of the two cities has been 
remarkably alike. The conditions which led to the con- 
struction of the Boston works were like those which 
exist at the present time in New York. The sewage 
caused odors and sludge deposits, and, although it was 
impossible to trace individual cases of disease to the 
polluted water, physicians declared that no fact was 
better established than that foul air was unfavorable 
to health, and that extended changes in the sewerage 
system could alone accomplish practical good. The 
sewage disposal works of Boston consist of three ocean 
outlets to which the sewage, tO the extent of about 200 
million gallons per day, is taken for screening and set- 
tlement and ultimate discharge. 

The members of the Metropolitan Sewerage Commis- 
sion have visited the Boston harbor, and the commis- 
sion’s floating laboratory which was sent there made 
over one hundred analyses of the water. The water, 
except in the immediate vicinity of the three outfalls, 
was of excellent quality. Whereas the average amount 
of oxygen found in Boston harbor was generally over 
0 per cent, it has often fallen below 20 per cent in 
New York harbor. Comment on this comparison as 
showing the harmful conditions at New York is unneces- 


sary 


Contracted Computations— Dogma or Scientific 
Efficiency ? 
CIENCE as taught at college is not free from the 
dogmatic element, and the man who has the col- 
lege gates well behind him is apt still to trail after 
him a certain amount of more or less age-worn dogma. 
Indeed, it sometimes requires a certain temerity to at- 
tack precepts to which weight and dignity is added by 
good authority—this perhaps is one reason why so little 
question has ever been raised with regard to the pro- 
priety of the teaching: “Carry every computation only 
just to so many significant figures as the accuracy of 
the data warrants. Anything beyond this,” says the 
teacher, “is waste of time and energy, and gives a 
spurious appearance of precision.” 
This looks very plausible at first sight, but the teach- 
er seems to have overlooked the fact that a certain 


amount—sometimes a considerable amount—of energy 


must be spent in determining just how many figures 
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must be retained, at a minimum, in order to obtain the 
result with that degree of precision which the data 
permit. We quote from a book review in Nature: 

We venture to question whether teachers do well in this 
matter It is customary to work to a significant figure mors 
than will be 
result to the 
we to chance the accuracy, or are we to complicate the process 


required in the result; this generally gives th 
required approximation, but not always Aré 


further by an estimate of the trustworthiness of the result 
Moreover, the estimation of the number of figures to be re 
tained, even in the normal case, is a matter of no little skill 
we have frequently known professors and schoolmasters of 
good standing to be at fault 

“There appears to be no educational principle at stak 
and the question is simply whether contracted methods con 
duce to speed and accuracy or not Does the shortness of the 
contracted calculation compensate for the time spent in decid 
ing how far to contract, and for the chance of error by exces 
sive contraction? For the expert calculator, like the teacher 
of arithmetic or the observatory computer, it compensates 
without doubt For ourselves, and we imagine for most peo 
ple (adults and children), contracted methods in their strict 
form do not compensate. For us the best way is to calculate 
stolidly through, and at the end throw away the unnecessary 
figures, or if the numbers get very heavy, to contract to a 
modified extent, keeping, perhaps, two or three more figures 
than a strict contractionist would allow.” 

Perhaps in this as in most other practical matters, no 
hard and fast lines can be laid down, and much must 
be left to the judgment of the individual. 


Solar Radiation Measurements at Great 
Altitudes 


HE problem of eliminating the effect of absorp- 

tion by the earth’s atmosphere in determinations 

of the solar constant of radiation has never been 
solved in an entirely satisfactory manner. The idea) 
solution would be to expose the measuring apparatus 
above the utmost limit of the atmosphere, and, although 
this is impossible, an approximation thereto consists 
in sending up a pyrheliometer attached to a_ balloon 
to the greatest height attainable. The first attempts to 
carry out such a plan were made last summer by the 
Smithsonian Institution, in co-operation with the United 
A modified form of the silver 
disk pyrheliometer was used. As it could not be kept 


States Weather Bureau. 


pointed at the sun, the disk was placed horizontally, 
and the thermometer was contrived to record its tem 
perature by photography on a moving drum. The disk 
was alternately exposed to the sun and shaded by the 
action of a shutter, moved by clockwork. Although in 
five ascents, on successive days, altitudes up to 20%, 
miles were attained, the freezing of the mercury in the 
thermometer unfortunately prevented records from be- 
ing made above about eight miles. Mr. C. G. Abbot 
under whose direction these observations were made, 
states that “all the measurements unite in indicating 
values of the solar radiation at altitudes of 10,000 
miles) and higher which fall below the 
value of the solar constant of radiation as obtained by 


meters (6.2 
other methods; a very interesting result, despite the 
fact that this method is somewhat rough as compared 
with pyrheliometric measurements at the earth's sur 
face. This year it is proposed to repeat the experiment 
with improved apparatus, which will include, inter alia, 
an electrical heating device to prevent the mercury in 
the thermometer from freezing. Mr. Abbot hopes to 
reach altitudes up to 40,000 meters (nearly 25 miles), 
at which the atmosphere is so exceedingly tenuous that 
the observations, if successful, should indicate very 
pearly the true value of the solar constant. 


Defining the Cyclecar 

HE fog that has obscured the exact meaning of 

the word cyclecar, as applied to that type of 

vehicle which is neither motorcycle nor full 
sized automobile, is in a fair way to being dissipated 
Ever since the cyclecar first appeared, the question 
of its proper classification with regard to other vehicles 
has been a moot one. Now, however, the Cyclecar Man 
ufacturers’ Association, but recently formed and repre 
sentative of the majority of American manufacturers, 
has set its stamp of approval upon a specific definition ; 
places vehicles other than full sized automobiles and 
motorcycles in three distinct classes, the first class 
including cyclecars, the second class slightly larger 
vehicles which are arbitrarily styled light cars, and the 
third class still larger vehicles which are to be known 
as small cars. According to the definition, a cyclecar 
is a vehicle having one engine of not more than T0 
cubic inches piston displacement, the vehicle to weigh 
less than 750 pounds. A light car is described as a 
vehicle having one engine of from 70 to 100 cubic inches 
piston displacement and weighing between 750 and 950 
pounds; and a small car is a vehicle having an engine 
with between 100 and 175 cubic inches piston displace 
ment and weighing between 950 and 1,150 pounds 
There are no other restrictions or limitations. Doubt 
less, the definition of these »chicles, which all hereto 
fore have gone under the generic term cyclecar, will 
serve at least to slow the flood of inquiries with which 
the automobile industry and all connected with it have 
been inundated. 
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Automatic Pianos have been installed on the restaurant 
cars of one of the principal railways in Argent na. 


Exploration of the Brahmaputra. According to the 
Scottish Geographical Magazine, Captains Bailey and 
Morshead have returned to India after an arduous 
the dangerous country of the Abors, and 
that they have conclusively proved the 


journey A 


announce 
Tsangpo and the Brahmaputra to be one river, thus 


settling one of the most interesting of geographical ques- 
tions. At the same time they bring the surprising news 
that the supposed falls of the Tsangpo do not exist. 


The Sootfall of Pittsburgh, as determined from careful 
measurements during the past year, ranges from 595 to 
1.950 tons per square mile per annum. The destructive 
possibilities of this immense deposit may be illustrated 
by stating that if an equal amount of lampblack were 
ground with oil so as to form black paint it would cover 
from 17 to 57 square miles with two coats. Statisties of 
sootfall at certain places in Great Britain are as follows: 
Industrial section of Leeds, 529 tons; center of London, 


126 tons; Glasgow, 820 tons. 


Upper-Air Observations in India.—At the instance of 
the Royal Society, the meteorological service of India 
is about to embark on a campaign of investigations of 
the upper air which is expected to extend over a period 
of ten years. The headquarters of this work will be at 
Agra, where sounding-balloons carrying registering ap- 
paratus will be sent up about twice a week to the greatest 
heights attainable. There will probably also be four or 
five sub-stations, from which similar balloons will be 
sent up to moderate heights; say about 12,000 feet. 


Scientific Balloon Ascents by human beings have, to 
a large extent, been rendered superfluous by the invention 
of automatic devices for registering the temperature, 
pressure, etc., at great altitudes; nevertheless, there are 
still many kinds of scientific observations in the upper 
air for which a personal observer is essential. A notable 
series of 16 manned-balloon ascents for the investigation 
of a wide range of problems has recently been executed 
at Halle, Germany, some of them to great altitudes 
30,922 feet in one case). In one of these ascents, radio- 
telegraphic apparatus was carried in the balloon, and 
studies were made of the audibility of wireless signals at 
different altitudes. In others, specimens of air were 
collected for analysis up to 29,850 feet; the physiological 
effects of great altitudes were investigated; and measure- 
ments of electrical potential gradient and conductivity 
of the air were made up to 27,887 feet—an altitude 
greater than that at which any measurements of atmos- 
pherie electricity have ever before been made. 


The Kara Sea Route to Siberia was the subject of an 
address delivered by Dr. Fridtjof Nansen before the 
Imperial Russian Geographical Society on his return to 
Europe, after making a journey to the Yenisei on the 
steamship ‘“‘Correct."’ The speaker urged the Russian 
government to establish a wireless station at Dickson 
Harbor, at the mouth of the Yenisei, in addition to the 
three that have been established at the entrances to the 
Kara Sea. He also recommended that a small fleet of 
sailing vessels with auxiliary motors maintain an ice 
patrol in the Kara Sea during the season of navigation, 
reporting their observations by wireless to the land radio 
stations, and that this service be further supplemented 
by means of aeroplanes. It is understood that these 
recommendations will be carried out by the government, 
and that a subsidy will be paid to the firm making the 
most satisfactory arrangements for regular steamship 
service between a port on the Baltic Sea and the mouths 
of the Ob and the Yenisei. The vessels must fly the 
Russian flag, and give preferential rates to Russian 
goods. 


A “Greenwich Time”’ Monument in France.—On March 
l1ith, 1911, standard time of the meridian of Green- 
wich was adopted for official and railway purposes in 
France, in place of standard time of the meridian of 
Paris. Funds are now being raised to erect a ‘‘monument 
at the point where the Greenwich meridian 
intersects the northern coast of France; viz, at the seaside 
resort of Villers-sur-Mer (department of Calvados). A 
model of the proposed monument, designed by the 
sculptor Leduc, was exhibited at the Salon of 1913: 
Phcebus in his car, drawn by fiery steeds, holds aloft a 
lance with which he points out the standard meridian, 
while the Gallie cock, surmounting a terrestrial globe, 
is in the act of crowing to announce the hour of noon. 
The latter feature is an allusion to the fact that the 
International Time Conference of last October selected 
the wireless station on the Eiffel Tower as the central 
official time-piece of the world. Writing in the Comptes 
Kendus, M. L. Lecornu ealls attention to the coincidence 
that the location chosen for the monument is very near 
the port of Dives, from which William the Conqueror 
sailed for England, thus recalling the historical con- 
nection between Normandy and Great Britain, and is 
also not far from the birthplace of the great astronomer 
Laplace. Lastly, the date on which the new time was 
adopted in France was the centenary of Leverrier. 
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Partial Eclipse of the Sun.—Those who live north of a 
line drawn from Washington to Indianapolis will be able 
to see a partial eclipse of the sun, if clouds do not inter- 
vene, at sunrise on April 2Ilst. The path of totality 
of this eclipse will be north of 70 degrees latitude and 
will cross Sweden and southwestern Russia. The 
United States Naval Observatory has issued full ealeu- 
lations and maps of the eclipse. Since the observatories 
at Riga and Kief are in the path, it is not likely that any 
extensive expeditions will be sent out. 


Globular Masses.—By studying the distribution of 
stars in the globular masses 10 Centaur, 47 Toucar and 
13 Messier, E. Pickering has deduced, from observation, 
the apparent density, i. e., the number of stars per unit 
of surface at different distances from the center of the 
mass; he concludes that the distribution is the same for 
bright stars as for feeble ones, and also that the law of 
distribution is the same from one mass to another. 
H. von Zeipel has endeavored to deduce, from the appa- 
rent density on the celestial sphere, the true density in 
space, with partially satisfactory results. The distribu- 
tion of stars near the center was represented in a satis- 
factory manner, but the density at the boundaries is 
less than that required by the theory. In a new memoir 
he arrives at a novel conclusion. Each of these masses 
is a gigantic system containing about a million stars; 
the number of stars visible on a plate is not the hun- 
dredth part of the total number. 


Absorption of Gravitation.—Dr. Bottlinger, of Munich, 
has made a very interesting attempt to show that gravita- 
tion is absorbed in traversing a medium, so that the 
interposition of a third body between two others affects 
their mutual attraction. He is of the opinion that the 
attraction of the Sun on the Moon is enfeebled when the 
Earth comes between them, i. e., when there is an eclipse 
and it is to be remarked that the effects of two consecu~ 
tive eclipses nearly destroy one another. Dr. Bottlinger 
admits that the enfeeblement of gravitation depends on 
the density of the medium traversed and is, therefore, 
obliged to construct an hypothesis respecting the interior 
constitution of the Earth. The perturbations of longi- 
tude, calculated in this way, from 1834 to 1909, are 
translated into a feeble oscillation of which the period 
is nineteen years. The epochs of maximum and minimum 
correspond exactly to those which have been found 
empirically by Neweomb. It remains to be seen whether 
the application to a longer interval of time will not show 
that on this theory we reach results which are irreconcil- 
able with the facts. 

Luminosity of the Sky Near the Sun.— Measurements 
have been made on the luminosity of the sky in the im- 
mediate neighborhood of the Sun. The intensity of this 
luminosity decreases very rapidly as we leave the edge of 
the Sun, and to determine the law governing this decrease 
it is necessary to mark out spaces in the neighborhood of 
the Sun, to measure their distance from the Sun, and to 
determine the surface luminosity in comparison to that 
of the Solar disk. For a certain distance the decrease 
in luminosity from the edge of the Sun, with a uniformly 
pure atmosphere, is perfectly continuous and symmetrical 
on both sides. With equal brightness of the sky, the sur- 
face luminosity in the neighborhood of the Sun depends 
on the height of the Sun; it diminishes as the height of the 
Sun increases. For equal heights of the Sun, it diminishes 
as the blue of the sky is more intense and, in consequence, 
as the local luminosity, measured by eliminating the rays 
of the Sun, is feebler. From the existence of certain per- 
turbations in the curve of luminosity, it is proved that 
halos exist in the immediate vicinity of the Sun. Meas- 
ures of the relative luminosities of the sky in the neigh- 
borhood of the Sun is a very delicate test of the purity 
of the atmosphere. 

Origin of Structures on the Moon’s Surface.—In an 
interesting letter to Nature, Mr. Fisher mentions a few 
explanations which have been given to account for the 
present appearance of the Moon’s surface. It seems very 
doubtful whether the so-called craters, which are such a 
marked feature on the Moon, are really of voleanic origin. 
Dr. Johnston-Lavis writes, “‘the more I compare the 
Moon's surface with volcanic vents in different parts of 
the World, the less I see a resemblance between the two,” 
and “‘the more does the planetoid and meteorite pro- 
jectile theory become acceptable.” A very interesting 
theory was outlined some time ago by G. K. Gilbert. 
He remarks that, if the so-called craters of the Moon 
were due to the impact of meteors, their form would be, 
for the most part, elliptical, whereas, in fact, they are 
circular. His own theory is that the Earth was at one 
time attended by a ring similar to that which encircles 
the planet Saturn, and that this afterward “gradually 
coalesced, gathering first around a large number of 
nuclei, and finally all uniting in a single sphere,’ the 
Moon. Mr. Fisher suggests that in the disruption of 
the Moon from the Earth, the material was seattered 
and that the circular so-called craters have been caused 
by the impact of fragments of the solid crust and that 
the mountains of the Moen are angular portions of the 
Earth’s crust. 
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Automobile 


Number of Electric Cars in Use.—According to sta- 
tistics which have but recently become available, there 
are approximately 37,000 electric vehicles in use in the 
United States. Of this number, about 25,000 are pas- 
senger cars, the remainder being commercial vehicles. 
The city of Chicago, of course, holds the record with 
2,850 vehicles. New York is next with 2,000 and Cleve- 
land third with 1,800. 


Motor Population of New England.—<According to t! 
latest authentic reports there are at present 119,115 
motor-driven vehicles, including passenger and freight, 
in the New England States—Maine, New Hampshire, 
Massachusetts, Vermont, Rhode Island, and Conneeticut 
Inasmuch as the combined population of these States is 
6,552,681, this means that there is one motor vehicle to 
every 55 inhabitants. During the past year, the number 
of vehicles registered in these States has increased by 
nearly twenty-five per cent. The New England registra- 
tions represent about one tenth of the number of cars in 
the United States. 


Peening Instead of Grinding Valves.—By way of 
eliminating waste of time and the great amount of labor 
involved in grinding poppet valves to a proper seat, an 
American company recently has adopted the somewhat 
novel expedient of peening them to their seats. For the 
purpose a special type of hard valve is used. It is first 
accurately reamed, as is the seat, after which it is struck 
a number of rapid, fairly light blows with a compressed 
air hammer. The resultant seat is said to afford a 
better fit than that obtained by grinding and to resist 
leaks and corrosion longer and the whole operation can 
be completed in from 20 to 30 seconds—a material saying 
of time over even the best of previous methods, : 

Substituting Suction for Magnetism.—A smal! magne! 
on a long handle is an excellent thing to have about a 
motor repair shop for lifting small nuts, bolts, ete., out 
of obscure places. It is open to the objection, howe, 
that it will serve only for iron or steel les. To over- 
come this objection there has just be placed upon the 
market a somewhat similar deyice in which suction takes 
the place of magnetism. The lifter consists of a rubber 
suction cup at the end of a handle which is hollow and 
which is connected to the hose leading to an exhaust 
pump. A small thumb valve affords control and there is 
a hook for dislodging small articles. The device is in- 
tended primarily to lift sheet metal stampings from under 
die presses but is useful in many other ways. 

Cyclecar Popularity Increasing.—The popularity of 
that little type of automobile which has come to be styled 
“eyclecar”’ appears to be increasing, though so far the 
vehicle has not cut a very wide swath for itself. There 
are now said to be upward of 30 companies build- 
ing cyclecars, most of them located in Detroit, though 
not many cars have appeared on the streets. One feature 
of the movement which may perhaps have been over- 
looked in some quarters is that makers appear to be 
finding a ready sale for their products on the other side 
of the Atlantic. Several instances are on reeord of 
American makers having signed contracts for substantial 
numbers of cars. One maker, in fact, has just announced 
the consummation of a British contract for 10,000 cars 
In the main, however, American makers are confining 
their efforts to supplying the American market. 

Another New Automobile Motor.—-Another new type 
of automobile motor has been added to the leng list of 
those that may be styled out of the ordinary. And as 
might have been expected, the newness concerns itself 
chiefly with the valve system. Instead of having the 
accepted type of poppet valves, this one has a new kind 
of sliding valves. Across the top of each cylinder there 
are transverse cylindrical ports approximately the same 
diameter as the bore of the cylinder. In each port there 
is a plug with a space between the plug and the eylinder. 
In this space there is placed a segmental valve which is 
reciprocated so as to open and close alternately two ports 
leading to the intake and exhaust manifold. The seg- 
mental valves are operated by push rods and cams. In 
order to prevent the valves sticking, they are lubricated 
by pressure. The engine is now undergoing a series of 
efficiency tests. 

For Foot Control of Steering.—Because a motor car 
operator’s hands and arms occasionally become tired 
through holding the steering wheel for long stretches 
without rest, a Canton, Ohio, company has perfected an 
attachment whereby the steering of a vehicle can be 
controlled with one of the operator’s feet, temporarily. 
The device consists of a formed pedal which is attached 
to the lower end of the steering column. When the 
operator’s foot is placed upon the pedal it drops a fraction 
of an inch, thus establishing it in connection with the 
steering gear. Tilting the foot forward and backward 
then changes the direction of the steering wheels. When 
the operator’s foot is removed from the pedal it springs 


up and is thus disconnected, when the steering then is 
accomplished through the regulation steering wheel. It 
is pointed out that the apparatus possesses the ad vantage 
that it permits the operator to drive with his bands in 
his pockets during cold weather 





A New Theory of Sunspots 
By Dr. E. A. Fath 


\ lr the meeting of the Rova Astronomica sSociet 
4 in Londen on December 12th ist, Prof. H. H 
Savilian Professor of Astronomy in the Uni 


versity of esented a ne ind unique theory 





of suns The fu text of the paper has not yet 
beer received Prof. Turner ha given the outlines 
f kis theory i e London Times of December 15th 
47t Arst glance the theor ippears to be quite fantasth 
nevertheless it auth has been of great service in the 
modern developme if astronom ind whatever he 
SAvs deserves a respectful hearing 

Phe ouvtlin f the theory is as follows: 

It is well known that at times there are many spots 
visible on the su vhile at others they are few or en 
tirely wanting Observations extending over many 

irs have shown that the number of spots varies with 
some regularity. the average period from maximum to 
maximum ing about eleven vears \ few years ago 
Prof. Schuster found evidence of other periods of about 
five, eight, and thirteen year While investigating the 
pr u recent Prof. Turner found certain breaks in 
the sunspot series at about the dates 1766, 1800, 1833, 
1866. and 1000 In these vears meteor showers known 
as the jeonids were particularly active It. therefore, 
appeared that there might be a connection between 
these meteors and sunspots 

The Leonids themselves are known not to approach 


the sun, and it was therefore impossible to 


see a direct connection. Some intermediary was there 
f required This intermediary was supposed to be 
whet might be called a subsidiary swarm of meteors 





which graze the sun at their nearest approach, and also 


pass so near the orbit of the Leonids that their motion 
is disturbed by the attraction of the latter when the 
main swarm of Leonids happens to pass this point 

This subsidiary swarm might have come into exist 
ence at a time when the main Leonid swarm was near 
Saturt rhe planet itself probably drew in the larger 
portion to itself just as the earth draws in shooting 
stars, but those portions oi the swarm which passed 


through the rings might collide with the components of 


the latter, and iffect the motion that both meteors 
and the particles of the rings might be freed from the 
control of the planet and fall toward the sun Some 
would fall directly inte the sun and the others would 


either graze or pass very near the surface of this body 


rhe dates of the possible encounter of Saturn and 


the Leonids are given, and, with one these 


exception, 


ure preceded by a scarcity of sunspots and followed by 


a marked increase The last encounter was in 1863 
in March of that year a Greenwich observer noted that 
the inner dusk ring had so increased in brightness 
that it was nearly as bright as the other rings. This 
observer therefore may have actually seen the result 
of the bombardment of Saturn's system by the Leonids 
Seven year ifter this came the great sunspot maxi 
mum of 1870 Af about this time disturbances in the 
motion of Saturn in its orbit were noted If this dis 


Leonids then the mass of this 


turbance was due to the 


metect warm must be far 


wrente t in is usually sup 
posed —_ 
If w ‘ issume that 
Te f the mete s have 
u irge DABS then hetr 
fall into the sum must pre 
ff 
duce a considerable dis 
turbance, for they strike / e 
with a velocity of about 
1) miles per second. This 
disturbances manifests it | 
, | 
sell as a sunspot | me 
We ha thus briefly - 
stated the main points of \ \ 
this te mepot theory \ \ aALTuA® 
It leaves ma thing 
explained, such as the e \ ’ =" 
distribution of the 
in latituede wh he 
doe wot encounter \ @ a Desanar 
.. “ 
weteor it times, etc 7 ™— 
be that the appar 
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more than a curious coincidence, and it certainly looks 
is if the author had gone far afield to find a cause 
which may reside in the sun itself Nevertheless, be 


fore 
which Prof. Turner himself says have “an appearance 


judgment on this unique theory, parts of 


passing 





Prof. H. H. Turner suggests that there may be a conne« 
tion between the meteor known as the 
and sunspots Some intermediary 


because the Leonids do not 


showers Leonids 
was required 


inter 


however 





approach the sun—an 


mediary found in a subsidiary swarm 


Prof. H. H. Turner’s theory of sunspots. 
of wild speculation,” it will be well to await the publi- 
cation of the complete paper as presented to the Royal 
Astronomical Society 


First Magnitude Stars 

By Frederic Campbell, Sc.D., Late President Depart- 
ment of Astronomy, Brooklyn Institute 

world over and the year through, 


pipe 
are visible to the naked eye 


8.000 stars 
Except the five visible 
] 


planets of our own solar system, all these are suns. 
Seen through the best telescopes, their number leaps to 
100 million; and photography raises it to one million 
. 
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million. So says the distinguished scientist, Sir E. Ray 


Lankester 
familiar with such a host is absolutely 
But, just 


familiar acquaintances among 


To become 
have a dozen or two 
the billion and a half 
is it possible to know a few of the 
The 
belt 
magnitude 


hopeless as we may 
people on earth, so 
learned 
string of 
but 
ever 


most astronomer, in 


but a 


most splendid stars. 


fact, carries at his short stellar 
The 
and of these only fifteen 
latitudes. With 


twenty, splendid luminaries there is no excuse for any 


scalps. first stars are twenty in 


number ; are Visible in 


our northern these fifteen, or even 


man’s not having acquaintance, as with so many genial 


friends 
The first magnitude stars are such as appear the 
brightest to an observer on earth. The term does not 


mean their actual magnitude, either their mass, volume 
refers only to the amount 
of them at our terrestrial 
the they 
or so dull as 


or inherent 
of light 


distance, 


brillianey. It 


received from each 


the way they look, not way are. 


huge might be so distant not 


even to be visible to the naked eye; and a fifth rate orb 


Very suns 


might be given rank among stars of the first magnitude, 
simply because it happens to be located comparatively 
near our own part of the universe. 

In the table of first magnitude stars furnished here- 


with, there should be but little difficulty in committing 


to memory the names in their order, as well as the 
figures relating to their comparative brilliancy, their 
distance and their inberent light. If the southern 
luminaries, never seen in our northern latitudes, be 
omitted, the task is materially reduced. To know the 
facts concerning even these few stars is to know little 
enough concerning the universe, outside of our own 


miniature earth. One ought to have the ambition to 


extend his knowledge that far at the very least. 

comprehend the facts set before us in 
table, a remarks We have 
noted that, of the entire twenty, there are five 
north. Of 
immense importance are some of these, that it would be 


That we 
the 
already 


may 


few need to be made. 


never seen by us who dwell in the such 


a great loss to omit them from our knowledge because 
they never show above our horizon. One of these is 


Canopus, next to Sirius in brilliancy, and 244 times as 
bright as in our north. While, as 
seen from earth, Canopus is second in the list, giving 
hardly more than half the glory of Sirius, in itself it 
is first in brilliancy, radiating an effulgence 10,000 times 


any other star seen 


that of our superb sun. Nor are these figures mere esti- 
mates, but the result of scientific light 
from which the personal equation has been eliminated. 
Alpha Centauri, too, another southern star, third in the 
list, is of immense importance, as being the nearest star 

Proximity bril 
has the splendor of only two 


measurements, 


that we know. 
itself, it 


to earth explains its 


liance, for, in 
such suns as ours 

But, viewing the entire group of first magnitude stars, 
we see in them an illustration of the long-ago-uttered 


truth that “one star differeth from another star in 
glory.” This is as true, as viewed from earth, as it 
is in their inherent light-possession. Expressed in 
terms of magnitude, they run all the way from —1.6 


in Sirius to 0.2 in Capella, 
1.1 in Aldebaran and 1.3 in 
Regulus. ir, in compari- 
themselves, 


soDs among: 
they run all the way from 
Sirius, regarded as 100, to 


\ Altair as 10 and Regulus 
: the latter giving only 


0.07 as light as 


as 7, 
much 
Sirius, yet grouped in the 
\ same class. 
\ of 


absolute 


In the matter 
brillianecy or 
light-giving qual- 
ity, there are immense dif- 
ferences, running from 
Alpha Centauri, with a 
/ light equal to twice that of 
/ / our sun, to Altair, equal to 
12 suns; to Pollux, equal 
e i to 125 Capella, 
equal to 300 suns; to An- 
tares, 2,000 Rigel, 
4,000 suns; Canopus, 


inherent 


suns; to 


suns; 
and 





ent connection of breaks in already mentioned as 
the sunspot series with the Distance in light years of the nearer first magni- Gap of nearly four hundred light years separates equaling more than 10,000 
Leouids may be nothing tude stars. the first magnitude stars. (Coneluded on page 296.) 
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That the brightness of a star is no measure of its distance is shown 


by this diagram. 


sixty times as far from us. 


Canopus stands second only to Sirius in brilliancy, 





yet it is nearly 
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The Problem of Our Navy 


VI.—Our Shortage of Scouts, Torpedoes and Mines 
By the Editor 














T is the duty—the patriotic duty—of the Press to 

present facts of grave national importance exactly 
as they are To conceal defects, because their disclos 
ure will destroy cherished delusions and wound the 
public pride, is to play traitor to a solemn trust. We 
offer no apology—nor will the public demand any—for 
drawing attention to the pressing needs of the American 
Navy and pointing out what must be done to bring it up 
to a definite standard of strength and efficiency. 

We have shown that the Navy is deficient in battle- 
ships of the first class. Unfortunately, it is deficient, 
also, in those accessories which must be present in a 
certain definite proportion, if the battleship fleet is to 
realize its full efficiency 

Although the battleship will be called upon to play 
the star part in the great drama of a naval war, it must 
be supported by a strong cast, each filling a subor- 
dinate but most essential part. In this should be in- 
cluded scouts and hydro-aeroplanes for observation and 
information, destroyers and submarines for attack by 
the torpedo, vessels specially equipped for dropping 
mines athwart the enemy’s course, fuel ships to provide 
a constant supply of coal and oil, ammunition ships to 


replenish the magazines, torpedo and mine depot ships, 





supply ships, repair ships, and last but not least, hos- 
pital ships 

In all of these types, our battleship fleet is more or 
less deficient, and in most of them, fatally so. It is 
not our purpose now to enter into this question in great 
detail, but rather to confine ourselves to a considera 
tion of three of the above types of accessories, in which 
we are so woefully deficient that the effectiveness of 
our first line of battle would be most seriously im 
paired, both in the strategy preceding an engagement 
and in the tactics which would be employed when the 
rival fleets were drawn up within range to fight it 
out with gun and torpedo 

WE HAVE THREE SCOUTS WHERE WE SHOULD 
HAVE THIRTY The role of the scout is strategic. 


Its work will be that of getting in touch with the 
ehemy as quickly as possible and transmitting to the 


commander-in-chief the earliest possible news of his 
movements and probable intentions. The scout should 
be of high speed (not less than twenty-five to thirty 
knots), should possess large coal capacity, and should 


be of sufficient size, say from thirty-five hundred to 


five thousand tons, to enable it to maintain high speed 
in heavy weather. The scouts would be thrown far 
in the van of the battle fleet and disposed fan-wise over 
a wide area of the ocean, probably in a first and second 


line. The larger their numbers the closer will be their 
spacing, and the greater the difficulty for the enemy’s 
scouts to pass through the sereen and pick up informa- 


tion regarding the parent fleet. 

\t the present time, Great Britain possesses thirty- 
one scouts of from twenty-five to twenty-nine knots, Ger- 
many fourteen, and the United States three only, of 
twenty-four knots speed. At the present rate of con- 
struction, Germany in the year 1920, will have over 
thirty scouts and the United States, the way things are 
Foie at present, will have but three. Under such con- 
ditions, it would be necessary to use our destroyers for 
scouting purposes; but this would be to subject them 
to an arduous and trying service for which they are 
Hot primarily intended, a service which might impair 
their efliciency for the duty for which they are de- 


signed, namely, that of acting as a close protective 


sereen around the battleship fleet. If the programme 
ealling for the construction of six battleships per year 
in 1914, 1915, and 1916 be adopted, giving us a fleet of 
forty-six battleships in 1920, the construction of scouts 
should be taken up at an annual rate which would give 
us at least thirty of these vessels by the same date. 

WE HAVE BUT ONE TORPEDO FOR EACH TOR- 
PEDO TUBE IN THE WHOLE FLEET. Nowhere 
does our Navy appear so ill balanced as in the matter 
of our torpedo supply. As matters now stand, we have 
mounted in the battleships, cruisers, destroyers, and 
submarines about one thousand torpedo tubes; and as 
an ammunition supply for these tubes, we have avail- 
able about one thousand torpedoes, or an average of 
one round per tube. We should have ten per tube. This 
year the Bureau of Ordnance asked for the modest ap- 
propriation necessary to give us two rounds per tube. 
The House Naval Committee has refused it. 

The modern torpedo is so swift, accurate, and power- 
ful that it promises to become a rival of the big gun as 
a weapon of attack; nevertheless, matters are in such 
a deplorable condition in our Navy that, in the event of 
a first-class fleet action, after firing the first round, our 
torpedo tubes would be entirely without ammunition! 

To find a parallel for these amazing conditions we 
have to imagine an army taking the field with one car- 
tridge in each soldier’s rifle, or a fleet advancing to meet 
the enemy with only one projectile for each of its guns! 

It will of course be understood that our supply of 
torpedoes is not evenly distributed throughout the fleet. 
Some ships have more, some even less than one round 
per tube; but when we come to cur fleet of destroyers, 
our principal arm in the torpedo service, we find, to give 
exact figures, that among one hundred and seventy 
three tubes there are carried only one hundred and 
ninety-four torpedoes. This means that if our exceed 
ingly fine flotilla of destroyers were engaged with the 
enemy, as soon as they had fired one round from their 
tubes they would be useless, either for attack or de 
fense. The situation is so ridiculous and preposterous 
as to be searcely believable. 

In the earlier years of the growth of our modern 
Navy, the development of our terpedo service went on 
very slowly, and we had but twelve torpedo boats in 
commission during the Spanish War. Even such tor- 
pedo boats as we had were not used in that war for 
the purpose for which they were designed; and it was 
mainly due to the prominence given in the daily press 
to the fast destroyers owned by the Spanish, that in 
1898 and 1899 Congress appropriated for sixteen de- 
stroyers and twenty-eight torpedoes. In those days, the 
service was slow to appreciate the importance of the 
torpedo, and this apathy or distrust was shown in the 
fact that no torpedo tubes were fitted in the battleships 
appropriated for at that time. Later, we awoke to the 
fact that the torpedo was not only practicable, but that 
it was destined to play a leading part in future naval 
warfare, and it was finally decided to equip all first- 
class battleships with this weapon, and to make serious 
efforts to remedy the deficiency of torpedoes in the 
fleet. 

About this time, the Bliss torpedo (an American prod- 
uct) was improved by the increase of the diameter from 
18 inches to 21 inches, and by the application of heat 
to the air before introducing it to the engine. The new 
turbine had a range of four thousand yards, and coinci- 
dently with the determination to install tubes on the 


new battleships, three hundred 21-inch torpedoes were 
contracted for, and one hundred 18-inch torpedoes were 
ordered for the new armored cruisers and submarine 
boats. From that time on, the development of the tor 
pedo in efficiency was rapid and better methods of heat- 
ing, including the introduction of water into the super 
heater—a most important improvement which added 
about fifty per cent to the range of the torpedu-—brought 
this weapon to its present truly marvelous speed, range, 
and accuracy. To-day, the latest torpedo will run at 
a speed of twenty-eight knots for a distance of ten thou 
sand yards, which is about the range at which modern 
battleship fleets will probably be engaged. 

No country has given such attention to its torpedo 
service as Germany. So greatly are the Germans im 
pressed with the important role that the torpedo wil! 
play in future warfare, that they have directed more 
attention to this than to any other method of attack 
More money, relatively, is spent upon torpedo target 
practice and the various maneuvers incidental to the 
torpedo service, than upon any other branch of the 
German service. The maneuvers carried out by the 
destroyer and submarine fleets are complicated, dificult, 


~ 


very dangerous, and are practically unremitting 
German naval officer recently told the writer that it 





was believed in the German Navy that the great numer 
ical superiority in battleships of the British, would, in 
the event of war, be largely off-set by the wonderful 
efficiency of the German torpedo service. “They would 
win, of course,” said he, “but it would be at a cost in 
capital ships so great as to relegate the British navy 
for the time being to the second rank 

Now, although our backwardness in the matter of 


+ 


torpedo supply may have been due in earlier years to 
lack of appreciation of its importance, for many years 
past, that is to say, from the time when the torpedo 
demonstrated its enormous value as a means of attack, 
our naval officers have urged upop the country the 
necessity for obtaining at once an ample supply of 
this weapon, by purchase abroad, by encouraging its 
construction by private firms, and by an tnerease in 
the capacity of the Government torpedo factory 

The present dangerous and positively ridiculous con 
ditions of one round only per tube is chargeable te Con 
gress and to Congress alone If the moneys asked for 
had been appropriated, we should not now find our 
selves in the possession of a fleet of first-class destroy 
ers that is practically without ammunition 

It takes about one year to build a torpedo, and the 
cost of each is about $5,000. We shall need to secure 
within the next ten years from all available sources at 
least ten thousand torpedoes, and these will cost in the 
neighborhood of fifty million dollars. The necessary 
number could be obtained, if the Bureau of Ordnance 
were authorized to provide for securing the needed sup- 
ply before the end of the fiscal year 1924, an annual 
appropriation of $5,000,000 being made for that purpose. 

We spend $180,000,000 a year in pensions; yet we 
begrudge spending one thirty-sixth of that sum for ren 
dering serviceable our fine destroyer and bmarine 
fleets, upon which we have expended some $50,000,000! 

There are three possible sources of supply: first, the 
foreign manufacturer; second, the domestic manufac 
turer; and third, the Government factory Since the 
supply to be obtained by purchase from abroad is un 
certain, and liable to be cut off altogether, if should 


be the policy of the Government, by libera itrouage, 











to encourage the private manufacturers to enlarge their 
plants, and it should also make the necessary enlarge 
ments of its own torpedo factory at Newport 

OUR SHORTAGE OF MINES ANI) MINING EQUIP 
MENT One of the most important lessons taught by 
the Russia-Japanese war was that of the deadly effi 
clency of the mine, whether floating or anchored. Those 
of us who followed the events of that war have not 
forgotten the terrific blow struck at the Japanese bat 
tieship fleet by the floating mine which sent the bat 
tleshipes Hiatsuse and Yashima to the bottom; or 
the tragic loss by the same means of attack when the 
Petropaviovst vent down in two minutes, carrying 


with her Russia's ablest officer, Admiral Makaroff. 








Time and again the hip f the contending fleets 
bumped in the floating mines which had been strewn 
in their wa by the enemy ind, if they were not sunk, 
they were so seriously crippled as to be put entirely 
out of tion 
lhe lessons of that war have been laid well to heart 
hy tt reat ival powers; and the mining service has 
heen developed to such a degree of efficiency that it 
will form one of the decisive factors in the tactics of 
future natal operations A most important use of this 
ipon will be made by the fast scout and destroyer 
flotillas in fleet engagements. The maneuver will con 
in stenming swiftly across the head of the enemy's 
battl column and dropping a number of mines 
across his course his will necessitate his changing 
course, either toward or from the fleet with which he is 
engaged : and, ither case, he will be placed at a great 


as regards his own and the enemy's gun 





fire # regards his own, because he will be more or 
less in the head-on position, and his fire will be cur 
tailed is regards the enemy's attack, because he will 
be exposed to a raking fire in which the hits will be 
more frequent a1 d more destructive 

ty way of Ulustrating the value of floating mines 


and fully equipped mining ships, specially designed for 
dropping them in great numbers and swiftly over a 


*} " 
Chose 


1 stretch of water, we close this chapter with a 


description f the loss of the Japanese battleship 
Hatsuse” during the blockade of Port Arthur. The 
facts were given to the writer by an eye witness, Cap 
tain, now Admiral, Von Essen of the Russian navy 


The Rusvlans had determined by instrumental obser 
vations that the Japanese blockading fleet steamed dur 
ing the daytime back and forth in front of the harbor 
on a predetermined course, laid apparently between 


two landmarks Accordingly, one night they sent out 


their mine-laying ship and dropped a string of mines, 
or rather two or three of them, across the Japanese 
course as thus determined. The next morning, a group 
of naval and military officers gathered, at dawn, on one 
of the fty hile surrounding Vort Arthur, and saw the 
Japanese fleet come up out of the offing and proceed 
to steam on its regular route. The “Hatsuse” was at 


the head of the column; and when she entered the mine 
field, a huge column of water was seen to rise at her 
bow, and in a few minutes time this, one of the finest 
ships in the Japanese fleet, had disappeared! 

This terrific engine of warfare deatroyed or seriously 
crippled during the Japanese war more battleships and 
cruisers than the torpedo. Yet it is a fact that our sup 
plu of mines is even smeller than our torpedo supply, 
which, as we have seen, amounts to only one round per 
torpedo tube This most serious state of affairs is not 
chargeable to the Navy Department, it is due to the 
fatiure 0 onagress in past vears to listen to the warn 
ing of its naval advisers, and its refusal to make the 


necessary appropriations 


Gravitation and the End of the World 
By John W. N. Sullivan 


_— law of gravitation, as formulated by Newton, is 


the greatest generalizations in the history of 


one of 
science. The magnificent structure of modern dynamical 
astronomy rests upon this law as its basis, and the variety 


and grandeur of the phenomena it has proved itself able 


to explain, have raised it to a level of importance, and 
invested it with a degree of certitude, which searcely any 
other generalizatior in sclence possesses to the same 
degree But, in spite of this, doubts have from time to 
time arisen whether the law, in the form in which Newton 
left it, is quite exact. According to Newton, the at- 
{ ! 


two bodies de pends on the masses 


traction between 
of the bodies, and varies inversely as the square of th 
distance between them. It has been suggested that the 
inverse square law is not quite accurate, and also that 


the relative velocities of the bodies concerned may affect 





the force of attraction between them. These hypothe ses 
have been suggested by the fact that certain minor 
phenomena in astronomy are not satisfactorily accounted 
for by Newton's lav here are certain slight motions 


f Mereury, Mars, Venus, the Moon, and Encke’s comet 
which exhibit discrepancies with the theoretical motions 
calculated on the basis of the strictly Newtonian form 
of the law of gravitation 

It would appear that a revision of the law has become 


necessar) It is highly probable that the relative veloci- 
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ties of bodies do affect the foree of attraction between 
them. In faet, on the modern electronic view of the 
constitution of matter, the mass of a body is affected 
by its velocity; and the foree required to change its 
motion depends upon the relative directions of the force 
acting, and the velocity of the body. So that even if 
the gravitational force is directly proportional to the 
masses, the masses themselves depend to some extent 
upon their relative velocities. It is possible that this is 
the direction in which an explanation is to be sought, of 
the anomalies mentioned above. But the chief difficulty 
about the law of gravitation is the mere fact of its exist- 
ence. The aim of modern physics is to explain all 
material phenomena in terms of electrons and ether, but 
the attempt to account for gravitation in this way is 
attended by the greatest difficulties. We have learned 
to regard electricity, light and heat as forms of radiant 
energy, all of which are transmitted at the same velocity, 
but it seems almost impossible to account for gravitation 
along these lines. One thing which must be borne in 
mind is that gravitational forces are extremely minute 
in comparison with electrical forces, so that on an electric 
theory of the universe, gravitational forces may be treated 
as in the nature of residual effects. As illustrating the 
relative minuteness of gravitational forces, we may men- 
tion that if the opposite electricities were extracted from 
a milligramme of water, and given to two spheres one 
mile apart, those two spheres would attract each other 
with a force equal to the weight of twelve tons. In the 
older etheric theories, the ether was treated as an elastic 
solid, and in the equations to wave motion in an elastic 
solid we have a term which admits of compressional 
waves, as distinguished from the transverse waves which 
we know to constitute light. This compressional wave 
could have any velocity we please. Laplace showed that 
if gravitation has a finite velocity of propagation, its 
speed must be much greater than that of light, and he 
assigned as a minimum speed for gravitation a velocity 
one hundred million times that of light. More recent 
work has reduced this estimate, but it is still considered 
that the speed of propagation must be in the neighbor- 
hood of a million times that of light. From this point 
of view, compressional waves in the ether would offer no 
difficulty, but, as the result of a mathematice! investiga- 
tion by Larmor, it appears that such a theory would lead 
to a repulsion between bodies instead of an attraction, 
and. a repulsion, moreover, which does not obey the 
inverse square law. 

Lorentz endeavored to explain gravitation by assuming 
that in matter, considered as built up by negative and 
positive electrons, the attraction between a pair of eleec- 
trons of unlike sign exceeds the repulsion between a pair 
of electrons of like sign. But on this hypothesis, the 
gravitational action between two bodies should vary with 
the nature of the intervening medium to an extent which 
should be easily observable, whereas a striking feature 
about the gravitational attraction between two bodies 
is that it seems to be quite independent of the nature of 
the medium between them. Laplace has shown that the 
attraction of a molecule at the center of the earth, upon 
a molecule at the surface, could not, in accordance with 
the known agreement of Lunar theory with the results 
of observation, be diminished by as much as one part 
in a million, owing to absorption in its passage through 
the earth. 

A remarkable consequence of assuming gravitation to 
be an action transmitted by the ether was pointed out 
by Maxwell. He showed that this assumption necessarily 
leads to the conclusion that every portion of the ether 
possesses an enormous intrinsic energy, and that the 
presence of material bodies so influences the medium as 
to diminish this energy whenever there is resultant gravi- 
tational attraction. Sir Oliver Lodge estimates that the 
value of the intrinsic energy of the ether, when in the 
undisturbed condition, is of the order of 10" ergs per 
cubic centimeter, and it is very probable that this esti- 
mate is much too low. It is interesting to see whether a 
maximum limit ean be assigned to the gravitational force 
in the universe. If the number of bodies in our ethereal 
universe is indefinitely great, it has been pointed out by 
Neumann, and later by Seeliger, that the force of gravi- 
tation may become indeterminate at certain points, and 
even infinite. It has been attempted, but without suc- 
cess, to find some modification of Newton’s law which 
would obviate this difficulty without coming into conflict 
with the results of astronomical observation. The dif- 
ficulty may be overcome if we adopt the very remarkable 
hypothesis of Féppl, by postulating the existence of nega- 
tive, as well as positive, masses in the universe. If the 
sum of such negative masses were assumed numerically 
equal to the sum of the positive masses, all the lines of 
gravitation force, like those of electric force, would start 
from positive masses and end on negative masses. More- 
over, negative masses would attract one another accord- 
ing to the same law as positive masses, and in our present 
state of knowledge it would be impossible to distinguish 
a system of negative masses from one of positive masses. 
Of course, a system of negative masses would repel a 
system of positive masses in the neighborhood, but at 
the present time all such actions, owing to the great 
distances apart, assumed in consequence of these mutual 
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repulsions, would probably be too feeble for observation. 

Schuster has also pointed out that the existence of such 
negative masses would afford an explanation of the origin 
of the rotational velocity of the solar and other stellar 
systems. 

The electromagnetic scheme does not seem sufficient 
to explain gravitation, but before considering some of 
the modern theories which have been proposed, we must 
deal briefly with the celebrated hypothesis of Le Sage, 
which was propounded in 1750, and recently resuscitated 
for a time by Kelvin. Le Sage assumed that all space is 
being constantly traversed by shoals of minute particles 
which subject all bodies to a state of continual bombard- 
ment. An isolated body is bombarded equally on all 
sides, and so is subject to no resultant foree. But if two 
bodies are near together they exert a mutual screening 
action, and the result is a foree tending to urge them 
together. Such is the essential theory, and it can be 
worked out so as to agree with Newton’s law of gravita- 
tion. But to do this necessitates the assumption that 
an enormous amount of energy is being continually con- 
tributed to the universe by these corpuscles, and Maxwell 
showed that the heat so developed would be sufficient to 
volatilize the entire universe in a few moments. He 
remarks dryly that as a matter of experimental observa- 
tion the universe is not volatilized and hence the theory 
cannot be true. 

At the present time, in order to cope with the dif- 
ficulties raised by the existence of the law of gravitation, 
scientific men have been compelled to assume that our 
ethereal universe only forms a portion of a greater uni- 
verse, and to contemplate definite, physical actions ex- 
tending beyond the extremest limits of that ether which 
fills all that we know as space. This assumption seems 
to be necessary, and indeed, one theory conceives our 
space as being merely the three-dimensional boundary 
between two four-dimensional universes. Such strange 
hypotheses would have been ridiculed a few years ago, 
but modern investigations in science have taught us that 
we are only touching the fringe of the unexplored possi- 
bilities of nature, and that we live in a universe wonderful 
beyond all our dreams. 

From 1863 to 1875, Bjerknes published some investiga- 
tions dealing with the problem of pulsations of two 
spheres in a fluid, pulsations being defined as consisting 
of periodic changes of volumes, just as vibrations consist 
of periodic changes of position. It appears that such 
pulsating spheres act on one another with a force whose 
principal part varies inversely as the square of the dis- 
tance, and this applies to slightly compressible, as well 
as to incompressible, fluids. It occurred to Prof. Hicks 
that this method might be applied to account for gravita- 
tion, the electrons being the pulsating bodies, and the 
ether the fluid medium in which they are immersed. In 
order that the members of such a system may mutually 
attract one another, it is necessary that the phases of 
pulsation for the various electrons should not differ by 
more than 90 degrees. If we do not restrict the phases 
in this way, then the electrons will not necessarily attract 
one another. It would be possible for the bodies of one 
star system to attract those of a second, repel those of a 
third, and to exert no action whatever on members of a 
fourth system. This theory therefore provides for the 
existence of both positive and negative masses, and also 
for the existence of neutral bodies. It would be quite 
possible for bodies neutral to our system to be driven 
into its vicinity by repulsion from other systems, and 
thus the theory suggests the possible existence of weight- 
less matter within the limits of our system. Sir Joseph 
Larmor suggests that ‘‘we may imagine the pulsation to 
have been applied initially over the outside boundary of 
the ethereal universe, and thence instantaneously com- 
municated throughout the incompressible medium to the 
only places that can respond to it, the vacuous nuclei of 
the electrons; and we can even imagine the pulsations 
thus established as spontaneously keeping time and phase 
ever after, when the exciting cause which established this 
harmony has been discontinued.” 

It has been shown mathematically that in order that 
the law of attraction should reign throughout our uni- 
verse, the waves impressed on the ether from that un- 
known and inaccessible region beyond our universe would 
have to have a wave length more than twice as long as 
the greatest distance for which Newton’s law of gravita- 
tion is known by astronomical observation to hold good. 
The velocity of these compressional waves is taken as 
being 2.19 by 10” C. G. S. That is to say, a light wave 
traveling at a speed of about 186,000 miles a second 
would take more than two thousand million years to 
travel the distance traversed by a compression wave in 
asecond. The energy conveyed by these enormous waves 
is on the same gigantic scale as their velocity and wave- 
length. The energy passing in a second across an area 
of a square centimeter at right angles to the direction 
of transmission has the enormous value of 3.4 by 10° 
ergs, an amount of energy exceeding by many million 
times the sun’s entire store of available heat. 

Another hypothesis which has been adopted to explain 
gravitation is to assume the existence of a steady hydro- 
static pressure transmitted through the ether. Kelvin 
showed that when a steady or twistless flow is once estab- 

































































































April 4, 1914 


lished through one or more apertures in a movable solid 
immersed in a liquid, it will continue unchanged forever, 
but that if there are two or more such solids within a 
finite region, mutual forces will arise in consequence of 
the flow. A steady flow of ether, either into or out of 
every electron in a gravitating system of bodies, would 
give rise to forces of attraction between them, varying 
inversely as the square of the distance. The theory 
explains Newton's law of gravitation, and also provides 
for the existence of negative masses. In order to avoid 
the conception of the continual destruction and creation 
of ether, we must, in accounting for this etheric flow, 
assume either a slow, steady expansion or contraction of 
the electrons, or a flow of ether through every electron 
between our universe and a greater universe of which it 
forms a part. Since every electron must lie on the 
boundary of this greater universe, in the latter alterna- 
tive, this greater universe must be a four-dimensional 
universe. This conception may be repugnant to some 
minds, but the first alternative also Ieads us to sufficiently 
startling conclusions. Schott has worked out mathe- 
matically the hypothesis of expanding electrons, in reality 
assuming a slow pulsation of extremely long period, as 
we can hardly suppose an electron to expand indefinitely. 
Dr. Schott 
double the size of an electron in three hundred million 
It would be necessary to ascribe to the ether a 
On this theory 


suggests a rate of expansion which would 


years. 
density of 10'°° times that of water. 
there will come a time when the expansion of the elec- 
trons gives place to contraction, but there would be a 
sensible period when neither expansion nor contraction 
was experienced. This would mean the cessation of all 
gravitational attraction, and of all cohesion in bodies, in 


other words, a catastrophic upheaval of the entire 
material universe. 
A Vindication of Adjustable Wings 
By Carl Dienstbach 
Paul Sehmidt” biplane, which the writer 


i HE 
hailed as 


of aviation, when it made its appearance in the recent 


a decisive step ahead in the development 


aeronautical “salon” at Paris, has since furnished con- 


vincing proof of the correctness of his assertions. It 


has established height records of 7,000 feet with five 


and of 5,300 feet with six passengers. Thus it has con- 


clusively set at rest the principal and natural objection 


f the old type of aeroplane with 
adjustable 


of the constructor « 
that an 


wings and fuselage, the objection 
“practical” 
Flying and 
solidity 


y* sssible, and, 


angle between wings and fuselage is not 


because the structure would be weakened. 


landing with such a load put the structural 


of the machine to the most severe test 


incidentally, showed how little the added mechanism 


increased its weight 
proved the truth of the aerodynamical 
and aerodromical advantages claimed for wings of vari 


It has equally 


able angle, because the phenomenal carrying capacity 
directly resulted from this arrangement. 

The pilot, Garraix, started (on January 31st, at Char- 
tres) with the angle between propeller thrust and wing 
chord adjusted to four degrees; when at 3,000 feet he 
could not climb higher with his load, he increased this 
to attain 6,000 feet, 
At the maximum altitude of 5,300, it was nine degrees. 


angle to six, and, to eight degrees. 
(The maximum angle of adjustment is 12 degrees, but 
this produces not the greatest absolute lift of the ma- 
chine, but only the greatest lift at slow speed, for start- 
ing and landing and the “airhole.” With the immense 
surplus kift of this machine as proved by these weight- 
carrying normal load, be rightly 
Incidentally, the way 
5,300 feet 


was accomplished, corrobo- 


with 
acclaimed as exceptionally safe. 


tests, it can, 
this remarkable performance (with five up to 
it took 
rates the writer's assertions as to how and why it was 
with a “baby” 
still needed to 
“Paul Schmidt” 
may 


only 37 minutes) 


possible to establish a height record 
Wright The only improvement 


realize the full safety advantages of the 


racer, 


is in providing a mechanism which by power 


change the inclination of the wings in case of danger 


as quickly and gradedly as a rudder is changed by 


hand—no very difficult task for an inventor. It is 
to be hoped that the prejudice in favor of directly- 
driven, relatively small propellers and of non-adjust- 


able propellers may likewise soon be relegated, like the 


ancient prejudice in favor of muzzle-loading rifles, to 


those begotten by inventive laziness. 


Wireless in the Antarctic 


HE Austrian expedition under Dr. Kiénig, which is 

to sail for the Antarctic this year, proposes to es- 
tablish a wireless telegraph station at its base in the 
Weddell Sea region. On its way south the expedition 
will erect an auxiliary wireless station in South 
Thus the explorers hope to keep more or 
less constantly in touch with the world, as Dr. Douglas 
Mawson has done, on the opposite side of the Antarctic 
continent, by means of his two wireless stations—one 
in Adélie Land, and one at Macquarie Island. 


Georgia. 
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Bad Orthography on Films 


To the Editor of the Screntiri1 
understand why 
foreign language, could not be written on moving pic- 
ture films with the same care and correctness as on 
firms of the 


considered, names of 


AMERICAN: 


I cannot Portuguese, or any other 


some catalogues important 
United States. I've noticed that almost all film makers 
take very little care in producing a well written film. 
It would be ten times better not to attempt translation 
than to fill a drama or a tragedy with such letters as 
lack of 


sent out by 


will provoke laughter owing to its absolute 
orthography. 

Another great defect is th duration of written mat- 
ter on the screen. Some are too short while others tire 
These faults are very easily remedied. 
Joinville, Brazil. a. Ww. &. 
[Our correspondent is unquestionably correct in his 
Here in New York the same bad spelling 

Some of the printed matter exhibited on 
films which have been imported from France are crude 


translations, obviously incorrect in some cases and un- 


the audience, 


contention. 
is noticeable. 


idiomatic in others. As for the amount of reading mat- 
ter which is offered to the public by way of explana- 
tion, it must be stated that the tendency 
Even the explanatory 
letter which at one time seemed almost inevitable is 
encountered only Gradually it is 
recognized that the film must employ its own technique, 
in other that photography is not literature.— 
Epiror. | 


nowadays is 
to reduce it to its lowest terms. 


now occasionally. 


words 


A Letter from an Old Reader 


To the Editor of the Screntiric AMERICAN: 

It may interest you to know that I was introduced 
to the ScIENTIFIC AMERICAN in 1858. It was the “Golden 
Key” that opened Nature’s wonders to my youthful eyes, 
as explained to me through my father’s evening read- 
ings from your journal, and who was your subscriber, 
that time, and up to 1860-61, and again 
after his return from “The Front.” 

As I remember this publication of those 
days it was about 8 inches by 12 inches and four pages. 
I am not positive, but it was somewhat small. I recall 
an incident in my life in which the Screntiric AMERI- 
cAN was a factor. In the autumn of 1858S Donati’s 
comet was a most brilliant object in the western sky, 
the nucleus pointing toward the horizon, its immense 
tail flaming away toward the zenith. The Screnriric 
AMERICAN loaded with all kinds of speculations 
about the big visitor bumping the earth, and of course 
it got my youthful mind so full of fearful ideas that I 
Well, 
one afternoon a tremendous wind and rain came tear 


: 
along about 


long ago 


was 


was ready to explode on the least provocation. 


ing out of the northwest, but as our dwelling was lo 
cated on the side of a big hill I could not see the 
approaching storm, but the roar was enough. I shouted 
to my mother, “Look out, here comes the comet!” I 
got down on my knees and put in the hottest five min 
utes of prayer that ever a boy did. The supplication 
was opened in our door-yard, but the amen occurred in 
an adjoining cornfield. Like the darky preacher treed 
“Oh, Lord, if you is going to help anybody, 
I was positive that the in- 
hole in the adjoining 


by a bear: 
don't you help the bear.” 
fernal thing had punched a 
scenery somewhere. 

I always laid that 
AMERICAN, 

Erie, Pa. 


out” to the SctentTiric 
CHARLES W. HANSEN. 


“blow 


Snow Removal 


To the Editor of the ScientTiric AMERICAN: 

In your issue of March 14th, I notice what Mr. P. A. 
Hutchinson of New York regarding snow 
removal. I fully agree with him when he says: “A 
power shovel, mounted on a motor truck, would seem 
not difficult to invent.” 

And further, I wish to say that one on similar lines 
was recently invented, and a notice of that fact mailed 
to Commissioners of the Departments of Street Clean 


has to say 


ing in several large cities in this country and Canada. 
Each was asked if there was a demand for a machine 
of this kind. All answered in the affirmative, except 
Mr. Fetherston of New York city. 

His answer follows, under date, February 23rd, 1914: 

“Referring to your letter of the 20th instant, the 
Commissioner directs me to say that there is no demand 
for a loading machine. The greatest difficulty is to 
secure a proper number of carts to carry off the snow.” 

A. B. MecSraa, Secretary to the Commissioner. 

Doubtless if this had been called to Mr. Fetherston’s 

attention at a time when he was not “snowed under” 
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with work it would have appealed to him as quickly as 
it did to the others. If it takes one minute to load a 
wagon with a power shovel, and ten minutes to load 
that the 
former could be kept on the move almost continually 
while the second could not, thereby 


one with hand shovels, it is quite obvious 
greatly increasing 
the number of loads in a given time. 

I also think if dump cars were used on the street 
for heuling, as Mr. Hutchinson has sug- 
with a practical 
problem of snow removal would be solved to the satis 
faction of taxpayers and the public in general 

Shelburne Falls, Mass. F. Oi. Bassett. 


ear tracks 


gested, combined power shovel, fhe 


Bacterial versus Inorganic Fertilizers 
To the Editor of the Sctentiric AMERICAN: 

I have read with great interest the recent discussion 
in your paper of Inorganic Fertil 
izers.” Mr. W. HL. that he is 
evidently not acquainted agricultural 
thought and practice. The growth of the fertilizer in 
dustry is no more of an index to its true worth than 
would be the development of the art of patent medicine 
Such things may flourish through the ignorance of cus 
tomers and the desire to make mor ” 

Mr. Davis, in his letter of Janus 


‘Bacterial 
Bowker's letter shows 


versus 


with modern 


24th, states the 
facts so clearly that there can be to room for argu 
ment. 

The modern farmer is a business man, ¢yltivating food 
for man in a 
his great problems is that of keeping up the fertility of 
his soil. In doing this his greatest undertaking consists 


more or less finished form, and one of 


in keeping up its humus content, this being necessary to 
make plant food available for holding soil in eood tilth 
and 
nitrogen supply comes from his forage crops, alfalfa. 
clover, by-product, and ea 


preserving its moisture-retaining powers. His 


peas, vetches, ete. It is a 
steady and sure way of obtaining it is one ef ne cost 
and not at all a haphazardous matter. 

Mr. Bowker thinks that 
fied if they could be grown as easily as weeds. 


would be eatir 
Well, 


Sweet clover is one of the best, and is com 


beginners 


they can. 
ing into greater use every year, although it was for a 
long time regarded as a mere weed. There are hundreds 
of acres of alfalfa that stood for 
years in a country subject to much freezing and thaw 


have over twenty 
ing, with a recorded temperature range of from Hei) 
deg. to 110 deg. Fahr. Mineral nitrogen may have some 
use in the building up of our worn out Eastern soils 
Their condition is not a result of scientific agriculture, 
but because of the burning up of their humus, by mis 
management and the misuse of commercial! fertilizers 

By all means use all the by-product nitrogen possible. 
This is conservation; but it is not conservation to make 
something by an expensive mechanical process that car 
be obtained as a by-product at an outlay neither in cash 
nor in labor. INGOLL BIRKELAND 
Judith Gap, Montana. 


To the Editor of the Screnriric AMERICAN: 

As bearing on the subject of “Bacterial versus Inor 
discussed by R. W. Davis of Moline, 
and by W. H 
14th, I 
from 
Agricultural 


ranic Fertilizers,” 
Ill, in your issue of the 24th of January 
Bowker of Boston, in your issue of February 
am taking the liberty of quoting a paragraph 
Bulletin 145, issued by the South Carolina 
Agricultural College, 
which 


Experiment Station of Clemson 
designated “Fertilizer Experiments With Cotton,” 
is as follows: 


‘ . . . We also pote that where lime was applied to 


plots on which cow peas and vetch were grown there appears 
to have been a much greater accumulation of nitrogen tn the 
soil, for these plots so treated have not responded to the use 
of nitrates, that is, they have given just as large yields where 
These experiments indicate 


no nitrate was applied thet lime 


not only assists the legumes in accumulating nitrates in large 
amounts in the soil, but assists in some way io keeping 
this nitrogen from being 


washed out of the soll during the 


winter—how we are not yet prepared to say 


Since legumes that are not inoculated “fix” no atme- 
spheric nitrogen, this is good evidence that it is pos 
sible to store in the soil through inoculated leguminous 
crops, where the land is limed, all the nitrogen required 
by the succeeding crop for its normal and continuous 
growth. 

I would like to add that Clemson College and its fine 
staff of county agents advocate the feeding of the crops 
to farm animals so that the manure may be returned to 
the soil, providing not only additional nitrogen, but all 
the phosphorus and potash removed by the crop from 
the soil, with slight loss, and also a host of othet bac 
teria of the non-symbiotic varieties, some of which also 
“fix” atmospheric nitrogen, and others which make in 
soluble compounds into available plant food 
EoMUND A 


Columbia, 8. C. FELDER 


Juniper from the Indian reservations of New Mex- 
ico and Arizona may prove an excellent source of mate 
searching the 


rial for lead pencils. Manufacturers are 


world for pencil woods, 
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Laboratory room in the Croeco-Rical- 
doni Institute. 








How the Scientists Are 
Studying the 
Aeroplane 


Institutes of Aerial Engineering 


and Their Work 


By Paul Bejeuhr 

















See | 





Air current lines as determined by 
Riabouchinsky. 











y bee GH ¢the first beginnings of success- 


ful aerial navigation are only a few years 
old, nearly all civilized countries already 
possess research institutes for the scien tifie 
investigation problems connected with 
this art This country still uses mainly 


the installations provided by 8S. Pierpont 
Langley at the Smithsonian Institution of 
since the death of this 


Washington, thoug 
: certain stagnation in aero- 





eminent MA, 
nautical research seems to have taken place. 
Thisis the more to be regretted as Langley’s 
rotation experiments on the air resistance 
of ail kinds of models had been developed 
to a remarkable degree of perfection. It 
will be remembered that in connection with 
these experiments a steam engine, through 
the intermediary of a bevel-gear drive ar- 
ranged helow the floor, served to actuate 
the rotating arm which also carried all the 
measuring instruments. The disk to be 
tested was fitted to a double lever pivoted 
round the end of the rotating arm. Under 
the action of the air resistance, one arm of 
the double lever would undergo a certain 
deflection recorded automatically by a 
style fitted to the other arm, which was 
kept in a central position by a system of 
four springs exerting a tension just equiva- 
lent to the air resistance An electromagnet 
only allowed contact between the paper 
and style after the disk had reached a 
position of equilibrium, thus preventing 
any friction losses. The same apparatus, 
by a convenient combination with a falling- 
disk machine, a propeller testing outfit, a 
movable carriage, ete., was also used for 
other experiments. Furthermore, Langley 
was the first to show as far back as in May, 
1896, the practicability of mechanical aero- 
piane models. Encouraged by these experi- 
ments, Langley, in 1903, prepared to launch 
& manned aeroplane designed on the same 
principles, but his extensive preliminary 


work was cut short by the aeroplane falling 
into the water and being entirely disabled 

In England, there are, apart from Lan- 
chester’s investigations, conducted at the 
National Physic: 
tions of the National Physical Laboratory 


| Laboratory, the installa- 





at Teddington, Middlesex, where some very 
important work has been done. The test- 





ing plant of this laboratory is based on 
Froude’s model tests and comprises an air 
channel through which a circulating current 
of air is drawn by a sirocco fan. The 
measuring channel proper is arranged in 
the middle, the air being allowed to return 
at the outside, which of course complicates 
Vertical intermediate 


igement 


jeves serve to ensure a uniform 





1d distribution of the air through- 
out the cross-section of the channel. The 
object to be examined having been intro- 
dueed through a slot, is suspended from 
one end of a double lever, the other end 
of which allows the buoyancy and resist- 
anee to be gaged. These tests, made at a 
wind velocity of 20 meters per second, 
a} ect the bueyancy due to air resistance 
to reach a maixmum with an inclination of 
about 7 dé yroes Che resistance coefficients 
f vibrating wires were also tested and 
found to be practically the same as with 
fixed wire \ rotary outfit built up of 
light steel tubes is used for the examination 
of propeller models. Another very useful 
arrangement is the aeroplane motor-testing 
plant The motor to be tested is braked 


electrically by means of a dynamo, while 
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Aix-la-Chapelle. Cross-section of wind channel. 

















Dr. Armand de Gramont’s high-speed aeroplane testing track. 
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Lindenburg Institute air propeller testing apparatus. 


being submitted over a cross-section of 
1,200 square meters to an air current of up 
to 35 kilometers per hour, thus imitating, as 
closely as possible, the conditions of actual 
work. A similar motor-testing plant has, 
by the way, been installed by the Luft- 
schiffbau-Zeppelin-Gesellschaft at Fried- 
richshafen, Germany. Another noteworthy 
arrangement is a lattice tower about 65 
feet in height, with a rotatable platform for 
gaging air pressures on disks in a natural 
wind. These experiments have for instance 
shown a considerable increase in the in- 
tensity of the wind at a given place during 
5 minutes, whereas no such increase could 
be observed at 137 meters distance. Ar- 
rangements for hydrodynamical tests have 
been made to supplement the former; the 
models used in this connection are at rest 
while the water current moves at speeds as 
uniform as possible throughout the cross- 
section. 

Another remarkable English installation 
is the large air propeller-testing plant at 
Messrs. Vickers Sons & Maxim, Ltd., works 
at Barrow-in-Furness. This comprises a 
rotating lever 50 meters in length, the 
measuring arm of which, 33 meters in 
radius, turns in ball bearings round a huge 
cast-iron pillar, whereas the other arm 
carries the counterweight. Above the pillar 
there is the observer’s cabin, where, in 
addition to any necessary instruments, a 
L100 horse-power electromotor for use in 
driving the propeller has been installed. 
Thus, this rotating outfit is only actuated 
by the air propeller itself. Thrusts are 
recorded by a slight axial displacement of 
the propeller shaft with the aid of angular 
transmitting levers, and the work expended 
is determined by examining the electro- 
motor. This testing plant shows the ad- 
vantage of eliminating the effects of wind. 

Especially numerous are the aerodynam- 
ical institutes in France, as might be ex- 
pected in a country which takes so eminent 


a share in the development of aerial engi- 
neering. Those created by M. Eiffel— 
mainly for investigating the laws of air 
resistance—are especially well known. 
After performing extensive falling tests 
from the lowest story but one of the Eiffel 
Tower, he erected a special aerodynamical 
laboratory on the Champs-de-Mars which 
mainly contains an air channel where tests 
on immovable models with artificial air 
eurrents are made. A sirocco ventilator, 
1.75 meters in diameter, draws in some air 
from the laboratory hall, conveying it round 
its sides into a larger hall where it is allowed 
to calm down, in order, eventually, through 
a system of channels, to return, at the 
proper speed, into the laboratory hall. 
Between the air outlet and the suction 
tube there is the experimental room proper 
The disks or other models are suspended 
from a special balance which, by slight ad- 
justment, allows the resultant of the buoy- 
ancy and resistance to be ascertained. This 
balance is installed on a bridge above the 
laboratory room proper. The well-known 
steam-turbine constructor, M. Rateau, has 
installed a similar plant for the testing of 
models in a moving air current, in con- 
1ection with which the air is likewise 
allowed to pass freely through the labora- 
tory room proper, whereas, in all other 
testing plants (Prandtl, Reissner, Riabou 
chinsky) there is always an air current 
moving through a closed channel, which 
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therefore not be entered during tests. 


cal 
recent creation of France is the Institut Aérotechnique 
of the Paris University at St. Cyr, founded 


Deutsch de la Meurthe. This comprises, on a large plot 
beside the main building, a special rotary test-plant shed 
and a straight track 1,360 meters in length, which will 


be used for resistance tests on disks placed 
, a natural air current, as well as for the 
testing of propellers. The main building 
comprises a huge exhibition hall which will 
t the same time be used for all kinds of 
experiment and to this are connected on 
hoth sides the laboratories and research 
rooms, while the testing machinery takes 
ip one of the transversal sides. The test- 
ing truck, on the straight experimental 
opelled at a speed of up to 25 
neters per second, by electro-motors deriv- 

heir current from rails running along- 
ide the track, and as these motors are 
teered from the roof of the Institute, the 
trucks can be run unmanned. The travel- 
ing speed is recorded by a chronograph and 
tachograph, and the resistance thrusts on 
sted by hydraulic measur- 
ing Instruments actuating special recording 


“1 


Reference should also be made to the 
tests made by Dr. Armand de Gramont, 
which mainly relate to the 
distribution of pressures on disks in a 
natural air current. The disks used in this 
vere fixed to an outfit installed 
ile traveling at a high 








speed on a good forest road, where prac- 
lly any side wind was kept out. 
i Ital hould be mentioned the arrange- 
ts pro 1 | the Brigata specialisti 
m plans by Captains Crocco and Riealdoni, 
which a ( nually being extended. The 
wind ec} d in this connection shows 
pecla eature that measurements are 
ts mouth, after which 
he air is allowed to escape into the open. 
The fan 2.5 meters in diameter has thus 
lways to draw in a new supply of air; it 
s operated by a 30 horse-power electro- 
motor, and irts to the air eurrent a 
liary between 2 and 29 meters 
1x l Che air current at first enters 
irge Iron tank where it is allowed to 
calm down. Having thus been freed from 
ddies, it penetrates through a tube 


one meter square into the laboratory-room 


frame from which the 





dels are suspended is moved in front of 
1outh \ mproved Renard dy- 
namometrical is used to gage the 
work induced i he air propeller, inde- 
pendent of any losses in the driving motor 
de 


and transmission vices. This balance 


comprises a light frame in the center of 
which the propeller to be tested is so sus- 
pended that the 


| 
deflection Ar 


ir current undergoes no 
motion in the direction of 
the air current is compensated by a proper 
weight put on a vertical arm of the frame. 
The propeller obstruction (due to its torque) 
manifests itself by an inclination of the 
whole frame and is likewise compensated 
D nts The results obtained in con- 

testing of dirigibles by 
means of cial models suspended in a 
have been of especial value. 
A large tank, which is to be replaced by a 
canal 188 meters in length, 3 meters in 
widt nd 2 meters in depth, is used for 
test 1i0ving models in resting water. 
Ext ive tests have also been made on 
propeller it first on models and after- 
ird on actual propellers) either in a sta- 
onary plant or on a gliding boat. 

In Russia there are at present three aero- 
dynamical institutes, both the University 
and Technical High School of Moscow 
bet onnected with testing plants, while 

titute at Koutehino is conducted 
its founder, Riabouchinsky. The Insti- 
Moscow University has been in 


existence since 1902, and comprises two 
rv alr channels, one of which is 1.6 

in diameter and admits of an air 

eed of 20 eters per second. Into this 
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also comprises apparatus for falling tests and experi- 
ments on the escape of highly-compressed air. Of the 
aerodynamical arrangements of the Technical High 
School there should be mentioned a special measuring 


The most 
by Henri 


channel designed for investigating the air resistance of 
plates the length of which is very large as compared 
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St. Cyr testing car for use in resistance and propeller tests. 

















Prof. Donat Banki’s arrangement for the testing of monoplanes, 

















Praudtl transportable testing plant, the carriage being driven by the 
propeller itself. 


285 


model tests up to diameters of 0.5 meter, a modified 
Renard double balance is used. In the case of large 
propellers (4 to 10 meters in diameter), a somewhat 
different arrangement is employed, the propeller working 


4 


in an upward direction against the free air stratum, thus 
exerting a downward thrust which is transmitted by a 


step bearing to a recording style \ set of 
beveled wheels is used for measuring the 
induced work. 

Experiments here have been made mainly 
on the influence exerted by the number of 
vanes on the efficiency of a propeller: up 
to what limits the projection of the vanes 
on the surface of the propeller circle can 
be increased, and similar problems. Most 
interesting resistance tests on disks in flow- 
ing water were made in a little river mn the 
neighborhood of the Institut 
striking comparative tests have been con- 


” Especially 


ducted on the Ahlborn current lines in air, 
by means of a square plate lined with black 
paper on which lycopodium powder was 
spread uniformly. 

In Germany there are, in addition to the 
research laboratories of the large aerial navi- 
gation companies and aeroplane-building 
firms (Testing Department of the Corps of 
Engineers, Zeppelin Company, Parseval 
Company, Siemens - Schuckert Werke, 
Messrs. Lanz, ete.), the Testing Institute 
of Professors H. Junkers and H. Reissner 
at the Aix-la-Chapelle Technical 
School, the Aerodynamical Laboratory at 
Lindenberg, and the Aerodynamica! Test 
ing Plant of the Motor Airship Study Com 
pany at Géttingen. 

The Aerodynamical Laboratory of the 
Aix-la-Chapelle Technical High School 








comprises an air channei through which 


the air is drawn by means of a centrifugal 
fan. In opposition to the Géttingen plant, 
where the same air current is used in con- 
tinual operation, a new supply of air is 
always drawn in, thus allowing higher 
velocities (so far, up to 30 meters per 
second) to be reached with the same motor 
output, while insuring a great homogeneity, 
though these advantages are of course off- 
set by the dependence on actual wind con- 
ditions. This plant has so far been mainly 
used for propeller tests. 

The Lindenberg Aerodynamical Labora- 
tory likewise is mainly intended for use in 
testing air propellers, no models but actual 
propellers being used and, as far as possible 
under the natural conditions they will be 
called upon to work. The testing machine 
is operated by a 34 horse-power electro- 
motor through a belt and beveled wheels, and 
produces 40 to 600 revolutions of the pro- 
peller per minute. A hollow shaft and an 
axle rotating inside allow the two propellers 
to be driven in opposite directions. The 
propeller thrust can be compensated by 
means of step bearings, levers and weights, 
and the induced work is gaged hydraulie- 
ally. A large number of systematical de- 
terminations have been made by means of 
this outfit, which yields especially valuable 
information on the working of lifting pro 
pellers. Experiments with manned and un- 


manned kites made at Lindenberg exceed 





in point of accuracy any work of a similar 
kind. 

The model testing plant erected at G6t- 
tingen, on plans by Prof. Prandtl, mainly 


comprises a closed endless channel of square 


cross-section, (2 meters squares), inside of 
which the air is set in continual motion 


by a ventilating fan. A special regulator 
allows any wind velocity to be maintained 
irrespective of fluctuations in the mains 
feeding the electro-motor. A system of 
tubes of decreasing diameters distributes 
the air current uniformly over the whole 
cross-section, and a sieve with fins meshes 
eliminates any eddies. Resistances are de- 
termined by means of balances and sliding 
weights, and the distribution of pressures 
is read by means of micromanometers. The 
velocity of air currents is gaged by means 
of improved Pitot tubes. Balloon models 


are produced electrolytically on wax models, 








thus allowing a remarkable accuracy and low weight to 
be obtained. A propeller testing plant has been added. 

A laboratory equipment likewise installed on plans by 
Prof. Prandtl, from funds of the First International Aer« 
nautical Exposition (1909), held in Frankfort-on-Main 
will most likely be used to supplement the Géttingen in 


(Concluded on page 300.) 


with the width. The arrangements installed by Riabou- 
chinsky are of the most varied description and relate to 
all the different branches of aerial navigation. Measure- 
ments in a moving air current are made in a huge air 
channel through which the air is drawn, not from the 
room itself, but from a larger cylinder which likewise 
serves to calm the motion of the air. In connection with 


tannel Is introduced a propeller testing apparatus, in 
ection with which the electro-motor, direct-coupled 

» the propeller, is arranged in a light frame free to rotate 
mple lever round a point in the channel wall, its 
being compensated by proper counterweights. 
ropeller thrust manifests itself in the same sense, 

nd likewise determined by weights. The Institute 
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The Most Powerful Government Wireless Plant 
The United States Naval Station at Radio, Virginia 


By John L. Hogan, Jr. 


Es tha ‘ " nent most Pacific, and its completion marked the first step in the Even in the absence of the additional power radio 
| 4) rfu , i Va... near realization of plans laid out by the federal radio au stations proposed, the plant near Washington is proving 
Washing i | | from thorities as early as 1909 At present work is going of great value Time signals are sent out at several 
the coutracts rhe ‘ d build vere c forward « similar high-powered Government plants in fixed hours each day, and by adjusting their wireless 

ructed f the Ih tment from Na , but the the Canal Zone and on the Pacific. so that before long instruments to receive these impulses, officers aboard 
udio aj tu lesigned and t ed under the it is expected that the more important centers of United ships at sea are able to compare their chronometers 
patent Prof, R. A. Fessends The Radi tation i Stutes territory will be able to intercommunicate by with those at the Naval Observatory even though one 
the first of roposed ii i ye | reless the naval radio, entirely independent of privately owned or two thousand miles away Equally valuable to the 
Inited Stat ‘ throughout the Atlantic and wire lines or cables masters of vessels along the Atlantic seaboard are the 
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Fig. 1.—The aerial switch. Fig. 2.—Compressed air condensers and rotary 
spark gap. 









































Fig. 6.—The rotary spark gap. Sparks can 
occur only when the revolving spokes are 
directly under the stationary electrodes. 


Fig. 4.—Tower leg and pedestal. Each leg 
rests on a similar concrete pedestal, and 
is equipped with a high potential switch. 
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Fig. 5.—The towers and buildings at Radio, Va. 




















Fig. 8.—The receiving- and operating-room. Fig. 7.—The transmitter, showing the 200 horse-power motor. 
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storm, ice, and derelict warnings transmitted at sche- 
duled times along with various important weather and 
meteorological reports. Aside from these aids to navi- 
gation generally, the Navy Department is able to issue 
orders direct to any ship within two thousand miles or 
so, and likewise may transmit from the head offices of 
the wireless service, at Radio, direct to any of the 
naval installations along the Atlantic, and even to some 
of the has been the daily 
custom for the Radio station to exchange messages with 
the naval plants im range, beginning with Portland, Me., 
Boston, Newport, Brooklyn, Phila- 


Pacific coast stations. It 


and taking in turn 
delphia, and the southern stations through North Caro- 
lina and Florida Panama. 
tween Radio and San Francisco are now being carried 


down to Colon, Tests be- 
on, and it may soon be possible for these two stations 
to intercommunicate reliably at any time. 

The apparatus and plant which makes possible this 
exceptional sort of radio transmission is interesting in 
As shown in Fig. 5, the station at Radio 
includes for supporting 
the antenna or aerial wires, and a large building divided 
into three parts. The central hall of this building con- 
tains the entire transmitting equipment, while the right 
hand wing (which is really an entirely separate struc- 
ture) has in it the receiving room, a laboratory, and 
living quarters for the station personnel. The remain- 
ing wing is divided into additional laboratories, a ma- 
chine shop and the executive offices of the Naval Radio 
Near the extremes of the buildings, and 350 
The 
600-foot tower, shown in the foreground in the accom- 
panying general view of the towers, is 400 feet from 
each of these, and stands at the acute apex of an isos- 
triangle formed by the three. Fig. 4 shows a 
Each of these legs rests on a similar rein- 


all its details 


three enormous steel towers 


Service. 
feet apart, are placed the two 450-foot towers. 


celes 
tower leg 
forced concrete pedestal, and is equipped with a high 
potential switch for connecting the steel framework 
directly 
found that the station transmits more efficiently when 
the towers are “grounded” in this way, and in addition 
the possibility of damage to the bases from lightning 
stroke is minimized. 

From spreaders slung from the topmost point of each 
tower is threaded the enormous triangular fan of aerial 
wires which, when energized by the sending apparatus, 
powerful electromagnetic used in 
These same wires are used in 


with wires buried underground. It has been 


sets up the waves 
wireless transmission. 
receiving messages, to collect from the ether the elec- 
trical power which brings signals from distant trans- 
mitters. On top of the wooden pole in the right-hand 
foreground of another illustration appears the aerial 
switch, which when operated by chains and levers from 
the receiving room connects the antenna wires to either 
the sending or the receiving instruments. <A set of 
vertical wires drops from the big aerial fan to the top 
of the aerial switch, and by throwing the switch lever 
to the left or to the right the station is arranged either 
to send or to receive. 

When the aerial switch is in its left-hand position 
the overhead air wires are joined to a large copper tube 
which is brought into the sending apparatus room 
through a glass window, as shown on the extreme right 
of Fig. 7. This photograph shows the entire trans- 
mitting equipment, and in it and Fig. 3 there may be 
traced the connection from the aerial through the tun- 
ing coils on top of the framework and down to the 
ground wires under the floor by way of a flat copper 
Strip fastened to the central upright and leading 
through an electric current meter which shows just how 
powerfully the sender is operating at any time. In the 
foreground of Fig. 3 is shown the 200 horse-power 
motor which drives the radio transmitter dynamos and 
rotary spark gap. The electrical power as furnished 
by the central station near Washington is not suitable 
for producing the clear ringing musical sparks used in 
modern wireless telegraphy, and so it is necessary to 
convert it by means of the motor and dynamos shown. 
After this conversion, the power is led through the 
sending-switch and transformer, and then, at a poten- 
tial of about 25,000 volts, to the rotary spark gap of 
Fig. 6. In jumping from one of the stationary elec- 
trodes at the top of this gap to the revolving spokes 
and then back to the other stationary electrode the elee- 
trical (the vertical cylindrical tanks of 
Fig. 2) are discharged through the left-hand coil shown 
at the top of Fig. 3. Sparks can occur only when the 
revolving spokes are directly under the stationary elec- 
trodes, and during the intervals between each two 
spark discharges the condensers are recharged with 
electricity from the transformer. The condensers them- 
selves consist of steel disks interlaced and supported on 
rods inside of the tanks shown. These tanks are filled 
with dry air pumped up to a pressure of 250 pounds 
to the square inch, which high pressure prevents elec- 
trical leakage and consequent losses in the condenser. 
The compact installation of this powerful transmitter 


was made possible only by the use of these compressed 
air condensers. 


condensers 


There are 48 spokes on the rotary part of the spark 
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gap, so that when this revolves at its normal speed of 
.250 revolutions per minute sparks will occur at the 
rate of 1,000 in each second so long as the sending- 
switch above mentioned is held closed. This sending 
switch is operated by a magnet and controlled from a 
Morse telegraph key placed in the operating and receiv- 
ing room. When the operator presses this key for short 
and long intervals corresponding to the dots and dashes 
of the Morse telegraph code, the sparks pass for identi- 
cal short and long intervals. The spark-discharge cur- 
rents acting inductively across the transformer tuning 
coils shown in Figs. 7 and 3 force the aerial wire sys- 
tem to emit into space similar short and long groups 
of electromagnetic waves, which travel along the earth's 
surface to the receiving station. The fact that the 
sparks occur only one one thousandth of a second apart 
causes them to produce a high, clear, musical note, corre- 
sponding in pitch about to the second C above middle C 
on the piano, and this characteristic tone is reproduced 
at the receiving station. The receiving operator, hold- 
ing to his ears a pair of ordinary Bell telephone receiv- 
ers, hears the short and long musical sounds made by 
the transmitter, and is able to retranslate them into 
words according to the telegraphic alphabet, distinguish- 
ing them by their tone from the scratchy and meaning- 
less sounds of natural atmospheric electrical discharges. 

Fig. 8 shows the receiving- and operating-room of the 
Radio station. The wire from the aerial switch runs 
down the back wall and may be connected to either of 
the two complete receiving instruments which are in- 
stalled. Underneath the operating table is the lever 
controlling the aerial switch on the pole outside, and 
mounted on the table top is the telegraph key by which 
Morse signals are sent out from the transmitter in the 
main building. Since messages must often be received 
from small stations at such great distances that the 
incoming signals are very faint, the receiving-room 
has been built as nearly sound-proof as possible. A 
system of mechanical and electrical interlocks protects 
the operator from electrical shock in case he should 
attempt to send before disconnecting the receiving ap- 
paratus from the aerial wires, and signal lights permit 
him to communicate with the engineers running the 
sending dynamos. A Telautograph, or writing tele- 
graph, connects with an adjoining room in which are 
installed telephone and telegraph instruments connect- 
ing to the commercial lines, and by its use faint mes- 
sageS being received by radio may simultaneously be 
relayed out over the land wires by a second operator 
without danger of the clicking of telegraph sounders 
disturbing their reception. 

In the months that the Radio station has been in 
operation it has not only filled a great need by the 
transmission of time and meteorological signals, but it 
has also demonstrated its service efficiency by the estab- 
lishment of many new records for consistent long dis- 
tance radio signaling. Its performance has indicated 
definitely that as the projected series of high powered 
stations reaches completion the United States will own 
a chain of wireless plants which will lead the world in 
efficiency and utility. 


Attractions of Variable-star Observing 
By Edward Gray, M.D. 

N all North America there must be some scores of 

telescopes possessed by amateurs which afe more 
or less idle or at least producing no contributions to 
science, mainly because their owners do not know how 
to use them profitably. After a period of recreation 
among double stars, the moon and the planets, does not 
many an amateur weary of finding nothing new and 
possibly even relegate the telescope to the attic? 

At this juncture comes in the value of variable stars. 
It ean only be want cf knowledge of the pleasure along 
with usefulness of variable-star observing which has 
kept back amateurs from pursuing this branch of study 
and recreation. Is there indeed any other line open 
to amateurs, if we except the observation and discovery 
of comets, wherein the amateur may do original work 
of value and where his results may be made useful to 
the present and to future generations? 

It is the aim of this article to point out how inviting 
a field to amateurs is the observing of variable stars, 
mainly those of long period. To begin with, it is a 
field but little cultivated and where hundreds of thou- 
sands of observations are required by astronomers for 
study. One’s equipment need not be expensive or elab- 
orate. A good field-glass will suffice for a small minor- 
ity of observations; but in general a refractor of some 
aperture between two and seven inches or a reflector of 
four to nine inches is requisite. Two observers are 
known to me who use rather small apertures, namely, 
two and two and a half inches; and each does good 
work. 

An equatorial mounting is time-saving and convenient 
to work with, but cannot be reckoned essential; perhaps 
a majority of the observers now in this line use a tripod 
mount. This implies much more work at first in learn- 
ing the fields, but rapid work thereafter. After two 


years’ practice, for example, a valued correspondent 
cited an evening when he had made twenty-six esti 
mates and was back in the house at 8 30. 

The periods or cycles of the stars to be observed vary 
greatly in length, from two months to well nigh two 
years. Hence the state in which variables are found at 
any given time varies much; some are waxing in bright 
ness, some waning: a few are at, or near, maximum, 
others at minimum, and still others resting 
either rising or falling. All this insures variety ; 
is nothing tedious about observing variable stars. Sur 
prises are frequent and one’s interest is 
for while some stars are perfectly regular and move 


before 
there 


kept alive; 


like clockwork, others are irregular enough in their 
fluctuations to furnish all the mystery necessary. Some 


are white, some yellow, some orange, some red; and a 
star red at or close to minimum may become orange or 
deep yellow near maximum. It does not at all follow 
that because the last period of SS Cygni nine 
weeks in length, the next one will be the same. On 
one occasion I found an interval of only forty days, an 
occurrence unique in my acquaintance with this star 

Beyond the telescope—and some place to use it 
equipment requires only a good star-atlas and a num- 
ber of charts of the variables to be studied. The in- 
tending observer should associate himself with the So 
ciety for Practical Astronomy (Chicago) and its Vari 
able-Star Section or with the Association of Variable- 
Star Observers (Norwich, Conn.). 


Wan 


one's 


The two bodies are 
this 
charts are pro 


co-ordinate, and most of those now engaged in 
line belong to both. The necessary 
curable from the members and further from Harvard 
College Observatory, but conditional in this last case 
that a monthly report be made to its director. These 
charts once received, patience and perseverance do the 
rest. The way of the beginner is now easier than it 
was three or four years There are 
articles and manuscript “hints” which illuminate the 
path. 

At present the literature is scattered in various maga- 
zines. The Society for Practical Astronomy publishes a 
Monthly Register, while the monthly reports of the As 


ago. magazine 


sociation of Variable-Star Observers appear in the 
magazine Popular Astronomy (Northfield, Minn.). 


These observations have grown to number 800 to 1,200 
per month, according to the weather. 

More observers are needed, however, to carry on the 
Volume 55 of the Harvard Annals says, 
for instance, of X Monocerotis: “Very few visual 
observations have been published, since the star does 
not appear to go below the tenth magnitude. It could 
easily be followed with small telescopes; and continu 
when the star is not too near the 


work properly. 


ous observations, 
sun, are needed to learn the nature of the changes of 
this interesting variable.” 

Seldom does one pursue this line of research for six 
or more months without describing it as fascinating. 
But if the mere observing is fascinating, what shail we 
say of the intellectual profit and expanse of mind to 
be attained therefrom? For there are problems con 
nected with these stars which may exercise even the 
best intellects. Why do some variables like R Hydrae 
and s Bodtes shorten their periods, while others, like 
x Cygni, lengthen theirs? Why does Mira Ceti some 
exceed the fifth magnitude at maximum 
Why again does this 
only at 


times barely 
and at others attain the second? 
star descend to the eighth magnitude some 
minima, but at others to the ninth, perhaps 94%? And 
why should it vary up to twenty days in either direc 
tion from its mean period of 3311/3 days? 

What physical cause is there why U Geminorum, 88 
Cygni and SS Aurigae should remain close to minimum 
for weeks or months and then suddenly rise, attaining 
maximum in a very few days? Why do very red stars 


usually have very long periods? And so on to more 
complex queries 

Astronomers require a vast number of observations 
to accumulate data required for elucidating the many 
problems relating to variable stars. 

To sum up: 

1. Observing variables is the chief line open to ama 
teurs in which they may do good work and put their 
telescopes to useful account. 

2. This pursuit has a charm which must be expert- 
enced to be appreciated. It does not grow monotonous 

8. It has an educative and intellectual value sui gen- 
eris. This can be better understood after a practical 
acquaintance with the pursuit. 


4. It is not very costly. 


5. It leads to the formation of desirable acquaint 
ances; for a cordial esprit de corps exists among its 
devotees. 


6. It requires method in observing and in recording 
results, and leads to habits of exactness; likewise to 
the setting of problems to be worked out ard to a desire 
for higher kn wledge. Its influence is altogether whole 
some upon mind and brain and temper. It is an uplift- 
ing pursuit. 

7. It is constructive, not destructive; and adds to the 
sum of human knowledge, 
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was considered of utmost impor- 








A Wonderful Model of a F 
Copper Mine 
By J. W. Grigg 
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tance that the underground workings 
should be represented as well. It 
was decided, too, to make a working 
model of a single stope on a seale of 
six feet to the inch to represent de- 
tails that could not be indicated on 
the big model. 

The representation of the under- 
ground work could be accomplished 
only by excavating the under por- 
tion of the model, and to place in 
the hollows thus formed reproduc- 
tions of the stopes in solid wood, cut 
according to detailed plans of the 
levels as furnished by engineers of 
the company Tunnels, raises, 
winzes, and shafts were likewise 
constructed to scale according to 
these plans and inserted in their 
proper places. 

The sides of the model were used 
to give the geological sections along 
several vertical planes from 4,100 


to 5.900 feet above the sea. 


The Water-drop as a 
Microscope 
By James Bailey 

HAT a drop of water has the 

power of magnifying a hundred 
diameters astonishes most of us, 
and yet we are familiar with the 
properties of water, which make it 
suitable for a lens. We know that, 
when free, a drop of water assumes 








ma, where the first thing done was 
to determine upon the point of view 
yicture of the model 
1 whole with its proposed painted 
hould be obtained Prac 
tically the me iew is now spread be 


ore the observer itn the museum 


The model is 18 feet 6 inches long by 
12 feet wide representing an area 5,315 
feet long by SAIS feet wide There are 
more thar 4K) structures represented in 
the model, including loading bins, dwelling 
houses and other buildings After experi 
menting with wooed, plaster, and other 
miaterta the metal buildings, which are 


corrugated iron in the field, were made of 
brass covered with thin zine foil scored 
to represent the corrugations to scale, 


while the dweiling houses and some small 


structures were made of cardboard. The 
head frames, loading bins, railroad tracks, 
etc... were made of brass 


The museum men in the field made 


records even of the color of paint on the 
different ulidings, the nature of the 
material used in construction, the shape 


ind character of the roofs, the position 
ind nature of vines, shrubs, and trees, 
im? in fact all other features that would 
he useful in making a naturalistic repro 
duction of the portion to be represented. 
(Originally it was intended to represent 
th the irface, with a painted back 
ground showing the Mule Mountains, but 


as soon as the work was actively begun it 

















At work on the copper mine model of the American Museum of Natural 
History. 


a spherical shape, we know that a 
lens is formed by grinding glass so 
that it has spherical surfaces, also 
that water like glass has the power of 
bending light rays. A free drop of water, 
therefore, has the two main properties of 
a lens, i. e., spherical surfaces and refrac- 
tion. A free drop of water, however, is 
useless as a lens, but by a suitable holder 
the lens qualities of the liquid can be 
maintained and the drop readily handled. 

The theory of the lens is quite simple. 
Consider the holder shown in Figs. 1 and 
”, and neglect the effect of gravity for 
the present. The water or liquid used is 
prevented from falling out of the holder 
by adhesion. The surface tension of the 
liquid causes its surfaces to act like thin 
sheets of rubber fastened to the upper 
und lower edges of the holder. These 
edges being true circles, any pressure from 
within distorts them into spherical shells 
as shown by the dotted lines in Fig. 1. If 
the space between these is filled with wa- 
ter a lens is formed. The effect of gravity 
is to lower both surfaces and to distort 
them from the true spherical shape as 
shown by the solid lines. This corre- 
sponds to the actual condition and ap- 
proximates the shape of the liquid lens 
as used. It can be easily shown that this 
distortion increases with the diameter of 
the holder, and as more liquid is added to 


(Concluded on page 294.) 

















Model of an Arizona copper mine in the American Museum of Natural History. 
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Finishing the Work at Panama 

W ERE it not for the troublesome slides, the 

’”anama Canal would to-day be a completed 
task; indeed, had it not been for the Cucuracha 
slide, the work of excavation would have been com- 
pleted and the canal would have been made ready 
for opening at least one year before the time officially 
set for that event, namely, January Ist, 1915. In speak- 
ing of the Cucuracha slide, it must not be forgotten 
that this vast earth movement represents, after all, but 
a small part of the total amount of excavation that has 
been added to the original estimated amount by the 
earth and rock movements along the canal, and chiefly 
in the great Culebra cut. 

To realize the magnitude of the task superadded by 
the slides, we must remember that it cannot be meas- 
ured merely by the total yardage which has had to be 
removed. This in itself is large enough, Heaven knows, 
for it has reached the enormous total of 30,000,000 cubie 
yards, the removal of which in itself would constitute 
an engineering feat of the first magnitude. We must 
remember that in addition to the mere work of removal. 
the slides have imposed other burdens, due to their in- 
terference with the operation ef the enormous excavat- 
ing and removal plants, which have covered the bottom 
of the cut at all times during the progress of the 
work. 

Frequently the slides have moved entirely across the 
cut, burying the tracks, filling up the drainage ditches, 
breaking the pipe lines for conveying air to the air 
drills, and otherwise upsetting the whole material or- 
ganization 

Nevertheless, in spite of these interruptions and 
in spite of the enormous additional burdens of 
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Copyright 1914 by Brown & Dawson 
Completed locks at Panama, showing at left an electric towing locomotive. 











A New Method of Sterilizing Milk 
NEW German invention for producing germ-free 
. milk, known as the “biorisator,” is said to be in 
successful use at dairies in Leipzig and Diisseldorf, and 
a favorable report upon it has just been made by W 
Freund, who has investigated it on behalf of a German 
association of wholesale milk dealers 

The advantage claimed for the biorisator process, as 
a substitute for the ordinary methods of pasteurization 
and sterilization, is that while it insures the destruction 
of pathogenic germs, it produces no change whatever in 
the chemical composition of the milk. The latter re 
tains all the properties of raw milk, and can be used 
for cheese making, besides keeping much longer than 
either raw or pasteurized milk. 

The essential features of the process are that the 
milk is poured into a pressure chamber, where it ts 
subjected by a pump to a pressure of 4 atmospheres; 
it is then conveyed by the same pressure to a large 
cylindrical vessel, which it enters in the form of a fine 
spray, and is, at the same time, subjected to a tempera 
ture of 167 deg. Fahr. From the cylinder it passes 
through a cooler, where its temperature is rapidly low 
ered to at least 50 degrees. From this it flows to a 
bottle-filing machine. The peculiar merit of this pro 
cess appears to be that the milk is subjected for only 
a brief time to the sterilizing temperature while in the 
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form of a spray. Another advantage is that no milk is 


One of the Gatun locks serving as a drydock for submarines. lost by evaporation. 


excavation imposed, it has to be recorded te the 
eternal credit of the engineers they have succeeded in 
steadily lowering the cost of excavation. This reduc 
tion in cost has been so great that it has about covered 
the increased cost of removing the slides. 

At the present writing a channel about 200 feet wide 
has been opened past the Cucuracha slide, and, as will 
be seen from our illustratien, the dredges and the 
hydraulic monitors are steadily at work, the former 
removing the material from the toe of the slide, and 
the latter sluicing it away from the upper levels. Ac- 
cording to the latest reports, Col. Goethals expects to 
have the channel so far cleared that it will be open 
for experimental navigation by ocean-going steamers 
on the first of July of the present year. The interven- 
ing time between that date and the day of official open- 
ing will be devoted to the drilling of the operating 
forces and getting everything into thorough working 
order; so that when the canal is opened to the com- 
merce of the world, both the machinery and the oper- 
ating forces may move with precision and a complete 
absence of delay 

The construction of the fortifications at each end of 
the canal is nearing completion and the mounting of 
the mortars and long-range rifles will probably be begun 
during the coming summer. Recently five submarines 
were dispatched to the Atlantic end of the canal to 
form part of the permanent defenses. Shortly after 
their arrival, the little craft were drydocked for over- 
hauling and cleaning. Drydocks are being built at 
each end of the canal; but as these were not available, 
use Was made of one of the locks at Gatun, and the sub- 
marines were docked side by side as shown in our illus- 
tration. So far as we know, this is the first time that 
locks have been used for this purpose, 

















Copyright 1914 by Brown & Dawson 
Dredges at work removing the Cucuracha slide. 
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Kighting Dust with Dust 


Powdered Stone to Prevent Coal Mine Explosions 


By John B. C. Kershaw 











General view 


in checking an inflammation that has started. 


therefore, be throughout 
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of the Experimental Explosion Station, showing the 7'42-foot gallery. 


tions, leaving portions of the roads untreated, is, we 
think, not likely to be effective. 

“In the case of mild inflammation, an incombustible 
dust that.is readily raised and floats in the air, has 
been found to be more effective than one which, owing 
to its shape or density, is less buoyant. 

“Shale dusts, or even heavier dusts, such as sand, are, 
however, effective, 
attained to raise them in suspension in the air.” 

Having thus formulated 
pear to follow from their experiments at Eskmaels and 


when sufficient violence has been 


the conclusions, which ap 
elsewhere, the committee make some practical sugges 


tions, and here again it will be best to 


quote their report: 





FEL SCIENTIFIC AMERICAN SUPPLEMENT of August 
i trad last. contained the reprint of a paper upon 
the effect fil mbustible Dusts on the Explosion 
of Gases,” read | Prof. Harold B. Dixon, F.R.S., and 
Colin Camplx MN« before the Manchester (Eng.) 
section of the Society of Chemical Industry The in 
vestigations described in this paper had their origin in 
the proposal to us tone or slate dust in coal mines, 
in order to minimize or prevent the dangerous explo 
sions of coal dust which have been proved to add 
greatly to the devastating effects of fire-damp explo 
sions In dry and dusty mines The objection had been 
raised (based on some experiments car 

ried out by Sir Frederick Abel in ISS] — 
1882) that incombustible dust such as [ 

stone or slate dust would add to, rather 


than minimize the dangers of explosion in 


mines, because catalytic action would come 
into play, and would accelerate the rate 
of the chemical combustion of the carbon 


monoxide or methane with the oxygen of 


the air 





The investigations referred to by Dixon 
and Campbell proved conclusively that Sir 
Frederick Abel had drawn wrong conclu 
sions from the results of his experiments 
in ISS1-18S82, and that the presence of in 
combustible dust in a mine, so far from 
aecelerating the rate of combustion, exert 
ed a cooling quenching effect on the 
flame The use of such dusts in coal 
mines canvot therefore add to the dan 


ger or intensity of fire damp explosions 
Since Dixon and Campbell's paper was 
published, the fifth report of the Explo 
sions in Mines Committee has been pub 
lished,’ and as this contains very import 





int recommendations and proposals re 
garding the use of stone dust in mines, 
certain of the meclusions” arrived at 
by the committee are given below 

\ slowly traveling inflammation, such 
as is produced hen a ready-made dust 
cloud is ignited by a large jet of gas (un- 


accompanied by concussion) i 


capable of ticking up coal dust deposited 


upon the surface of an incombustible dust 
and propagating itself for some distance 
until sufficient violence is developed to 


raise the incombustible dust also: and this 


raising of the incombustible dust is more 

readily effected whe it lighter or more 
want dust, such as flue dust or fuller’s 

earth. is employed, both coal and incom 

bustible dust being ra l suspension 

together, and the flame soon dying down.” 
Incombustible dust is more effective in 

preventing the ignition of coal dust thar 
?Cd. 7,182 Dat October 22nd, 1913 








“It must be distinctly understood that 
our experiments have traversed, as 


only a portion of the subject, and that 


yet, 


what we propose is advanced as a provi- 
sional precaution which may be found on 
further experience to need extension. But 
since experiments clearly 
shown the great difficulty of initiating an 


these have 
explosion in a gallery where the coal dust 
has been mixed with an easily raised in- 
combustible dust, so that the mixture con- 
tained at least 50 cent of incom- 
bustible material, we confident that 
the dust would be 
relatively 


per 
are 
treated 
from ordinary 
that the 
disastrous explosion would be greatly dim- 


in a mine so 


safe ignitions, 


and consequently chance of a 





inished.” 








Free end of the gallery during a test. 








Since this admixture with 50 per cent 
of incombustible matter, which 
earried out in a simple and practical way, 
confers on coal dust such power of resist- 
ing inflammation, it might be, in our opin- 
ion, usefully adopted now, even if 
further experiments may lead to 
other methods be found 


ean be 


most 
exrten- 
sions, or more 
efficient. 

We think therefore that, as an alterna- 
tive to watering, the treatment of 
dust by an incombustible dust—so as to 
maintain an excess of incombustible mat- 
ter in the mixed dust—might be adopted 
as fulfilling the requirements of the Eng- 
lish Coal Mines Act of 1911. 

By Section 62 (3) and (4) of that Act 
it is enacted that: 

“The floor, roof and sides of the roads 
shall 
prevent, as far as practicable, coal dust 
accumulating ; and systematic steps, 
either by way of watering or otherwise 

shall be taken to prevent explosions 
of coal dust occurring or being carried 


coal 


be systematically cleared so as to 








Junction of the 7'2-foot gallery with one 3 feet 2 inches in diameter. 


along the roads. Such a systematic step 
(Concluded on page 294.) 





Wrecked by a shifting foundation. 
Theater building in course of erection in Victoria, Van- 
couve foundation laid in blue clay. 
This pre be ¢ et in “made” land, and it 
shifted one nig ‘ weight of the heavy brick 

rhe displacement was only one foot, but this 

sufficient to ruin the entire structure. 


Chinatown’s telephone excha 
The most remarkable feature of the ¢ 
phone exchange, located in the heart o 
cisco’s Chinatown, is the fact that the 
operators know not only every number, b 
sponding name of every one of the 1,500 


The Chinatown branch has a C 


0 Kum Shu. 


Kore f Surveys, Philadelphia 


Uniform distribution of sewage in a filter. 


Ordinarily in a filter bed using fixed nozzles, most of 
e sewage distributed in a ring around each noz 
In tl ‘nnypack Creek Disposal Works, Phila 
phia, the flow of sew is rhythmically retarded 
accelerated by automatic operation of a butterfly 

fo that the bed is uniformly dosed 
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Motorcycle chemical fire-engine. 
There has recently been developed in Oklahoma City 
a novel emergency fire-engine, consisting of a regular 
motorcycle equipped with two chemical tanks 
either side of the rear wheel direct!y back, of 
driver's seat. This equipment can be brought 
action more quickly than an automobile fire-engine. 





Front drive tricycle motor car. 
The idea of using a front drive in motor cars dates 
k to the very earliest days of the automobile, when 
efforts were made to use the motor in front of the 
vehicle as a substitute for a hors Now, apparently 
the idea is being revived, as y be noted in the 
recent photograph. 


‘hinese tele 
f Fran- 
Chinese girl 
ut the corre- 
Chinese sub- 
hinese man- 


ee 

Slot machine for the job seek 
\ Los Angeles inventor has installed $ 

| slot machine on the streets The g Ss « 
ecards statin nditions offere "yy employer 

/ ping a quari r in a siot eas the cot 

| ecard, which bears the employer's addr« 

! If he finds the job taken, the quarter is ! 
t rm ope it tl achir 


ODDS AND ENDS FROM THE EDITOR’S DRAWER. 
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RECENTLY PATENTED INVENTIONS 





rh ‘ i p to all patentees rhe 
notices are inserted by special arrangement 
with the inventor rerms on application to the 
Advertising Department of the ScigenTiric 
AMPRICAN 
Pertaining to Apparel. 
WAISTBAND LINING FOR TROUSERS 
EE #3 A. I Ia r Co ‘1 
Lafa t = w. 3 ’ I ur this 
r wed entirely 
wit t ‘ tre ‘ 
i a tr factory 
These advantages 
truction of waistband 
! i made and attached 
1 tt : t t the ime time present 
nea { tha do waistbands sewed 
tr 
TAItA S RULI M. CARROL 196 Madi 
s ‘ y N. ¥ This invention re 
at arti t ! for tallor use and 
for fi r patter ind it pro 
1 tr ’ t iri i ] 
t ! i ged t t it 
} that t t with 
ARCH SUPPOl FOR SHOES Pr. laco 
‘ imy | St New York N Y \n 
t 1 support whicl ay 
ipplied to twear and at any time 
I Ipp i with suitable bracing 
r f | zt irch of the foot 
ni t i t liso formed so as 
i nf { 1 joe after its con 
t) 
Blectrical Devices. 
i FURNACI ( ( Writ 
First 8 Butte, Mont. The ad 
antag in tt are rhe utilization of 
the current tw yays, to wit, in heating 
tr ! iting r and substances 
int x t th by onductivity thereof 
! pre nt rt iting [ ectrodes ro con 
trol distribution of ores or other materials upon 
‘ ht ir erat 1 greater amount 
‘ t i in ' i into the furnace at 
points where t t thereof is comparatively 
z t I roup of electrodes to be 
id , 3 t to another group 
thereof P list uting the current 
SIGNALING DEVICE FOR PARTY LINE 
rELEPHONES I Ke y 428 Fifth Ave 
N. B. § t St. 4 1, Mint rhe improvements 
nm this « ind it t 1 r of the telephone 
whet! per ther than the party with 
whe ‘l ilk has taken down or 
t up i r r ind a indicates the 
dentit t part who is listening in It 
' ! i af ed t instruments of the 
rdina type t interfering with the cir 
uit 


Of interest to Farmers, 








AUTOMATIC HOF \. THOMPSON Jef 
ferson St Spart re. BS. ¢ rhis invention 
relat t seri ra ichinery the more 
particular part it t a hoe hav 
it 1 t vil ntag ind adapted for 
uee tr t different relations, being 
f apeck el n connection with the culti 

ition of ttor 

BERT BLACKER Hi. W. Grincer and A. G 
(;RIMLE! [41 Prospect A Van Wert, Ohio 
The por re to provide a beet cultivator 

p ’ pted r cultivating beets in the 

din t' nosite direction fror the dire 
ion of the wet th row, and wherein 

chanism is provided for protecting the plants 
durir the iitivatir operation 

TRACTION WHEEL FOR PLANTERS EK 
I. Ocoer Springfield, Il This application is 

division of ti pplication Serial No. 664.0000 
filed Ly th, 1911, patented Nov. 25th, 1913 
No 1,079,797 ind tl invention relates to 
traction wheels for rn and other planters 
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67, VPerry I purpose here to provide 
an el itor whi orted from 
pla to pla ind from any 
! uita ‘ our ‘ pov ch is spe 
clally adapted for h as corn 
ind wheat vegetab otatoes or 

ny other article that can be handled with a 

op he ] 

EVENER R. Hi. Keiru and F. Hi. Brooks 
Rowan, lowa Addr the former rhe pat 
ent provide a devi pecially adapted for use 
with farming implement f the drag lass, ¢s 
pecially of the folding type, and so arranged 
that the evener ‘ f led with tl irag. in 
passing through gate or narrow pa izes 

Of Ge 

SHAVING BRUSH H. Rorminson, 1 First 
\ve.. Winfield, N. Y rhe principa ject here 
is to provide a psib handl having a 
tubular portion tft for 1 po t for the brush 
tuft, and to construct the hand or mounting 
to form a box-lik ing, th ds hereof are 
closed to prevent t dmissior dust to the 
tuft and to pr el t tuft oistening sur 
rounding irfa 

HOLE CLOSURE D. J. Die 614 Rock 
iway Road, Woodl I I N. ¥ \mong 
the objects particularly ai l at is to provid 
' ap reliable metal closur whic nay be 
quickly secured in pla stantially closing 
the hole or opening, but which removed 
with facility by a suital ple tool, when 
necessary, for reopening the 

ANVIL ATTACHMENT J. R. Struts, 1121 
South Los Angeles St., Los Angeles, Cal This 
invention provides an attachment for an anvil 
having an arm which extends through an 
opening in the top of the anvi the arn ving 
provided with a head, which projects longi 
tudinally of the anvil at opposite des of the 
arm, the last being pivoted to a lever, ful 
crumed to the invil ck, so that this lever 
may be operated by the foot of the smith, to 
conveniently lamp the el etween head 


ind anvil 














OPTICAL INSTRUMENT W. WorK, care 
of Hl. S. Hewett, 119 Ma St.. Brockton, Mass 
The inv pr id ' nstru nt to | 
used in njunction with ) tir op 
and arranged to permit of q 1 ir 
itely deter ing th i int I tior of 
th ey ’ i pat nt ind r it in 
oculist or othe examiner to it ire tting the 
patient ith yer I ta i g 
orrect pherical vlinar i or pound 
lense 

ELEVATED CARRIER I I PUTNAM 
Lihue Hawaii This ir ntion pertains to 
elevated carriers nd s particular referen 
to apparatus adapted for iriou uses such 
for instance, as gathering variou modities 
over a field or wide scop f peratior and 
conveyin the same to a distant point for de 
livery or deposit 

COMBINED CAMERA CASING AND FILM 
CARRIER R. R. LIvings x. Clermont, N. ¥ 
This invention relate to p ographic cameras 
using roll filn ind its aim is to provide a 
combined camera casing nd f irrier ar 
ranged to permit carrying extra films without 








COMBINED CAMERA CASING AND FILM CARRIER, 
increasing the size of the camera casing, and 
to allow convenient removal of a roll film from 
} the film carrier whenever it is desired to use 
|} such film in the camera or for storing the ex 

} posed roll film in the irrier 
AUTOMATI¢ CLOSURI DEVICE FOR 
| LUBRICATORS F. BLep, Versailles, Seine et 
| Vise, France The characteristic qualities of 
the apparatus consist in the features that the 
operations of opening and closing are very 
TRACTION WHEEL FOR PLANTERS | rapid P t it pletely uncovers the lubri 
| cating orifice, that it is absolutely tight, and 
I ) t j nt invention Is to pro-| that by reason of its method of fitting it pre 
ide a t t which will straddle | vents the entrance of dust when it is open 
I ther seed. or which can/|and that, moreover, no throwing-out of oil 

le a ' losing the space | takes place when it is closed 
tween tne 1 smaller en PROCESS FOR MAKING PHOTO-STEREO 
ge. A fu t is to provide a wheel| ~ypES FOR TYPOGRAPHIC PRINTING 
wi Tect py nt it) PRESSES... Barecuter, Lompoc, Cal In 
. ppine l this instance the invention has reference to 
STRAW STAC R ! MASFRAN 665 the process of iking printing blocks directly 
Manchest \ I M The shject | from any negative or film, by employing 
ler to pre tacker t wer type,| bichromated gelatin or glue, and a screen or 

herein i ! provided I tion chemical grain to form the printing block 

. “ r permitting straw as it} OPERATING TABLE FOR USE IN ANI- 
isaues [1 t r to be directed to any | wart, RESEARCH.—KaTHarine STEBBINS, 437 
are the stacs, t ‘id means being oper-| w. 59th St. Manhattan, N. Y., N. Y. The table 
ted } re threshing chine is constructed with posts having hooks at their 
ELEVATOR &. H. ZiMMeERMAN, FP. O. Bo ipper terminals, which engage eyes of adjust 


| tion 


able leaves which rest on cross-bars supported 
on screws which mesh in threaded openings in 
screws the 
carrying 


turning the 
lowered, 


that by 
raised or 


the table, so 


cross-bars may be 
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is to provide a composition adapted to be used 


on the face in place of an ordinary shaving 
soap, which will soften the beard and allow 
the razor to be used in the usual manner 


with them the leaves. The sides of the leaves| while combining with such characteristics the 
are curved over the lugs. which permits the/ usual characteristics of a good quality of face 
movement of the leaves without interference | cream. 


by the hooks on the posts 
WIRE FENCE STRETCHER.—T. R. G 
Smitu, Warren, Ark. In this 
jack operated by a 
similar to the handle of the 
ise, and an elongated tubular 


made of a screw T-handk 
common 


base 


threaded internally to secure the jack screw, 
ind bears against the post to which the fence 
wires are to be secured The wires are re 


ceived ip and gripped by a standard, 
with the jack 


yoke that 


connected screw 


nedium of a is adjustable to differ 
ent heights on the 
the jack screw 
COLLAPSIBLE TRUNK.—B. L. 
W. 118th St., New York, N. Y¥ 
objects of the 


URDANG 
Among 


special invention is to 


i trunk so as to be strong. rigid and 


in use for shipping or storing purposes and 
idapted to be collapsed when empty and with 
ill of the parts substantially inclosed between 
the bottom and the lid 

BURGLAR ALARM.—4J. HOFMANN, 157 
E. 55th St., Manhattan, N. Y., N. Y Use is 
nade of a barrel having a closed upper end 
forming an anvil against which a detonating 


cap is to be 


to be suspended from one end of a cord having 





BURGLAR ALARM 


in plaee by the mova 
latter is 
the 


its other end clamped 
object at the time the 
this object 


shut 





on opening cord is rele 


allow the barrel to drop. Use is also made of 
a serew cap and a firing pin slidable in the 
barrel and screw cap and projecting below 


cap, the pin being adapted to carry 
a detonating be exploded 
upper end of the barrel at the time the barre 


the screw 
eap to against the 


drops and the pin strikes the floor 
HORSESHOE.—G. Stapies, Oshkosh, Wis 

The present invention relates to horseshoes | 

and is an improvement in that class of horse 


shoes provided with a resilient cushion or pad 


and with removable calks, the object being to 
provide certain novel details in the construc 


and arrangement of the several parts 

APPARATUS.—W. A. 
Johnson City, Tenn In carrying out 
invention, it is the inventor's pur 
refrigerating apparatus 
articles or eatables such as meats and 
nature, kept 
the operation of 


REFRIGERATING 
OWEN 
the present 
pose to provide a 
whereby 
the like of a 
cool and by 


perishable may be 
means of which 


making ice be carried on. 


SUPPORT.—W. A. 
Cross, Taylorville, Ill 
for holding the pipe sections of the water main 
in position in the trench for conveniently join 
and for pouring the lead 


may 
PoweL, 108 E. Main 
The support is designed 


ing adjacent sections 


into the bell or spigot joints a distance above 
the bottom of the trench to avoid cutting bell 
holes for leading and calking purposes, the 


support being arranged to permit of gradually 
lowering the united pipe sections to their final 
resting place in the bottom of the trench. 
HORSESHOE CALK F. F. HEISELMANN, 
Cox Place and Edwards Rd., Hyde Park, Ohio 
This invention refers more particularly to the 
combination with a horseshoe provided with a 
calk having a point and a head 
adapted to be received in and fit into the re 


recess, of a 


cess, and a keeper co-operating with the calk 
and recess of the horseshoe to secure the calk 
against accidental displacement. 

BASKET.—M. J. Wheever and F. B. Fos 


rer, Peterboro, Hillsboro Co., N. H This im 
provement relates more particularly to a 
basket, it is a 
invention to provide a basket by 
fruit or vegetables may be handled and dumped 
from the basket without injury and with con 
venience. 


or vegetable and 


POST OR POLE.—J. M. Boorn, care of 
Evans State Bank, American Falls, Idaho. The 
object in this instance is to provide a metallic 
post which may be quickly and economically 
formed, which will effectually receive and hold 
longitudinal fence wires and thus be adapted 
for use as a fence post, and which 
driven into the earth and rigidly maintain it 
self in position. 

SHAVING CREAM.—P. C. 
107th St., New York, N. Y 


may be 


MAGDLEN, 63 W 


invention use is 


bench 
that is} 


which is 
through the 


standard, and is swiveled to 


lla 
the 
produce 
durable 


exploded, the barrel being adapted 


fruit | 
design of the 
which the} 


The object in view | 


| METHOD FOR LOCATING THE 
AND CHARACTER OF A LIQUID 
FROM STRATA IN A WELL.—T. A 

Drumright, Okla 

to determine locate 


PLACE 
COMING 
BEECHER, 
The object here is 
strata containing 
liquids when drilling a well or in a drilled well, 
The matter, 
placed in a predetermined position in the well, 





t0x 
and 


inventor employs proper coloring 


and then the liquid from the well is gradually 
discharged and analyzed to ascertain if the so 
discharged liquid contains the coloring matter 
Mr teecher invented another method in 
proper coloring matter dif 
a predetermined place in the well, then 
liquid from the 


has 
which he employs 
fused in 


lored 





displacing the « weil, 


and then getting samples of liquid from dif 
ferent depths in the well and ascertaining if 


the samples contain any of the 
diffused 


coloring matter 


PROCESS OF MANUFACTURING COMPO 
SITIONS OF MATTER L. LILIENFELD, Zelt 
gasse 1, Vienna, VIII, Austria-Hungary. This 


invention relates to improvements in the 
process of manufacturing compositions of mat 
heating a 
aromatic 
a condensing agent, as described in 
the applicant's prior patent, No. 1,037,158. 
LETTER BINDER.—C. E. O'NEILL, 
First National Bark, Butte, Mont 
here is to provide a binder of 
adapted to 
sides and ends of the 


means of oleaginous 


with an 


ter by drying 


substance substance in the 


presence of 


care of 
An object 
suitable 
of the 
package, and which auto 
itself to the size of 


any 
| size which is embrace all 
matically accommodates 
the package, making it the binder to 
be manipulated for the purpose of receiving or 
| delivering letters on other parts to or from the 
package 


easy for 


} Hardware and Tools, 
PADLOCK J. Suxur, 603 Munkivitz 
Wis. The padlock 
ngraving is one difficult of 
except by one 


Ave., 
represented in the 
manipulation for 
with its con 


Cudahy 


familiar 


opening 






So OS 





PADLOCK, 


| struction and operation. 
unlocked by 


The padlock 
manipulating the shackle from the 
unlocked key or 
lock, 
so as to present the ap 
padlock and thus mis 


may be 


outside, but 
other instrument, the 
with a key hole 
pearance of an ordinary 


may not be by a 


however, being pro 


vided 


| lead unauthorized persons attempting to pick 
the lock, into believing it to be one of usual 
construction 

DEVICE FOR MOUNTING CASTERS.—C 
J. Beit, 834 Twelfth St., Miami, Fla Mr. 
Bell's invention relates particularly to the legs 
and casters of such cots, bedsteads, or other 
articles as are made of angle iron, or at least 


legs thereof. An of his invention 


the 


object 








| 
DEVICE FOR MOUNTING CASTERS. 


is to provide caster bearings formed integrally 
with the sides of the angle iron legs, thereby to 
a simple and strong construction. The 
showing 





provide 
| engraving 
the lower portion of an angle iron leg embody 


gives a perspective view, 
ing the improvement. 

WRENCH W. CarMAN, 6 Liberty St., Ellen 
ville, N. Y. This invention reference to 
a wrench of the quick-acting type, wherein a 
movable jaw is locked with respect to the shank 
or handle bar by a pawl or toothed lever which 


| has 
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with the teeth on the 
wrench 
AND 


Bronx, 


engagement 


of the 


ps heid in 
shank during us¢ 
MORTISE LATCH 
CHESLEY, 277 Rider St.., N. Y. 
present invention the object the 
of a new and improved mortise latch and lock, 
a especially for fireproof 
swing doors and hollow metal casings, and ar- 


LOCK.—A 
In the 
provision 


is 


designed use on 
ranged to provide multiple locking contents in 


a simple and effective manner 


oa 


jlar to 
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chine a given amount of power, 
when the load on the machine increases beyond 
a certain point will turn idly, thereby obviat 
ing any danger of injury to the machine, such 
as might occur if the clutch were not used. 
ELEVATOR INDICATOR.—F. A. BogpTcH- 
er, Bergenfield, N. J. This invention is adapt- 
ed to automatically operate for indicating not 
only the floor at which the elevator may be 
positioned and the progress of the elevator 
from one floor to the other, but to indicate the 
direction of travel of the elevator regardless of 
whether or not the same is moving or station 
ary, so that a person looking at the indicator 
observe whether the particular elevator 
is making an up or down trip. 
RESUSCITATING APPARATUS.—C. M. 
HAMMOND, Memphis, Tenn. This inventor pro 
vides a casing which may be placed over the 


may 


body of a patient, and through which the arms, | 


neck and legs may project. This casing forms 
air which may be relieved of the 
external air pressure, thereby causing the air 
within the lungs to expand and a rush of air 
through the air passages into the lungs, simi 
the of air caused in natural 


an space 


movement 


| breathing 


SAW SET AND JOINTER.—A. DvupGEon, 
617 Spring St Latrobe, Pa. This inventor 
provides a saw set and jointer which will set 
a number of teeth at a time, in which the 
tooth bit can be set at different sizes of saw 
teeth, and in which the motion of the setting 
tool is adjustable and which, also, is adapted 
to receive a file for jointing the saw. 

PENCIL SHARPENER.—O. W. NIEDOMAN 
sk!, 721 Rock Creek Road, Washington, D. C. 
This improvement has reference to pencil sharp 
eners of the type suitable to be carried in the 
pocket and easily handled, the more particular 
purpose being to increase the efficiency of the 
sharpener while promoting the simplicity of 
the construction thereof 

Heating and Lighting. 

MECHANICAL MATCH LIGHTER.—E. D. 
Firzpatrick, 408 Paxton Block, Omaha, Neb. 
The inventor provides a time-released mechan 
ism to ignite a match by abrading the head 
thereof; provides an alarm clock with means 
for lighting a match by abrasively engaging 
the head thereof; and provides a clock mech 


anism with means for holding a match in oper 
and with means for igniting the 
the head thereof when re 


mechanism 


ative position 
abrading 
the clock 
APPARATUS.—J 
Catherine Hyde 
Ave., Mt. Olive Station, 
relates to apparatus for adapting 
coal and other like fuel for efficient combustion 
in a finely divided state, admixed with air, and 
it refers more particularly to apparatus of the 


same by 
leased by 
FUEL 
care of 
Summit 


invention 


Hype, deceased, 
administratrix, H 


Pitt, Pa. This 








r 


class described, which comprises a casing hav 
ing a fuel inlet and an outlet, a rotary com 
minuting device in the casing, and a blower 
for drawing air in the casing, and forcing the 
fuel mixture through the outlet 

Household Utilities, 

BED COOLER OR HEATER.--G. F. SHep 
arD, Box 51, Dodge City, Kan This device 
is formed of a pair of similar receptacles hav 
ing ordinarily the length of an average human 
body, which can be positioned longitudinally 
or otherwise, in a bed ich of said receptacles 
having means where it can be made a cooler 
or a heater 


Machines and Mechanical Devices, 


VIEW CHANGING DEVICE W. C. Upp, 30 


Church St., New York, N. Y This invention 
has reference to view changing devices and 
has particular reference to means for exhibit 
ing cards, pictures or the like, in such manner 
as to provide an automatic change from one 
view to another at regular intervals 

THREAD CUTTING ATTACHMENT FOR 
SEWING MACHINES.—R. L. Cotery, Kanna 
polis, N. C Address J. W. Canno Concord, | 
N. C. The purpose here is to provide a mech 


anism adapted for connection with certain types | 
of 
the thread between succeeding pieces of work, 


sewing machines, for automatically clipping | 








as each piece is completed, and wherein means 
is provided for retaining the operation of the 
cutter during the passage of the work beneath 
the needle 
RECORDING MECHANISM H. W. PAYNE 
65 Hobart St Rochester, N. Y This inven 
tion relates to recording mechanism designed 
especially for recording delicate and accurate 
measurements or quantities such as volts An 
object is to improve this class of devices where 
by the operation thereof with respect to the 
| 
SSSEE EE! 

RECORDING MECHANISM. 
galvanometer is practically frictionless, and 
hence more delicately accurate than devices 
usually employed for this purpose. <A further | 
object is to arrange and construct an instru 
ment which is adapted for making variable | 
records upon a chart having rectangular co- | 


ordinates whereby such records are more easily 


and reliably read than when made on other 
forms of charts 
FRICTION CLUTCH.—N. J. WiaainTon, 


Winchester 
a friction 


Va 
clutch 


This 
which 


improvement 
will 


provides 
transmit to a 


ADJUSTABLE CRUSHER HMEAD.—E. L. 
PEMBERTON, 15 Livingston St., New Haven, 
Conn. This invention relates to crusher heads 
be used for rock and other similar 


which may 


crushers, and which are customarily mounted 
on a main shaft. These heads are usually 
manufactured from cast manganese steel to 


provide the necessary hardness, but as crusher 


crusher head on the shaft from time to time. 

PUMP CYLINDER.—L. G. Eppy, Hunting 
ton, N. Y. In this case use is made of a sleeve 
extending into the lower end of the pump cylin- 
der and provided at its lower end with a screw 
thread, a coupling removably con- 
nected with the sleeve, and a packing on the 
sleeve intermediate the said pump cylinder and 
the said coupling. 

MEASURING MACHINE.—A. F. Nis, 


a screw, 


Phil- 


adelphia, N. Y. The purpose of the invention 
is to provide a machine by means of which the 
respective positions of the mixtures can be 


easily regulated, and in which obstructions or 
bodies too large to pass through a hopper are 
automatically removed without injury to the 
machine 

MACHINE FOR CUTTING PAVING.—G. 
Perkins, 511 E St., N. W., Washington, D. C. 
This invention relates to a machine for cutting 
and other paving through the of 
a power-driven circular saw, the object being 


asphalt use 











MACHINE FOR CUTTING PAVING. 


to provide a machine including means by which 
to support a in such manner that 
it be adjusted toward and away from the 
ground and held in position for cut 
ting the paving or other material to a desired 
depth 

ILLUMINATED 
Stone St.. Newark, N. J To illuminate 
clock, this inventor arranges a holding means 
for a small lamp, and a chamber between the 
clock works and the dial. A side door affords 
access to the lamp chamber. An extinguishing 
device is actuated at a predetermined hour by 
an adjustable trip, turning with the hour hand 
arbor 


circular saw 
may 


selected 


CLOCK.—A. 122 


MorRINA, 


a 


LOOM FOR WEAVING ORIENTAL KNOT 
PILE FABRICS.—J. K. DALKRANIAN, care of 
M. N. Costikyan, 200 Fifth Ave., Manhattan, 
N. Y., N. ¥. This invention relates to pile 
fabric looms such as shown and described in 
the application for Letters Patent of the U. 8., 
No. 265,886, filed by Mr. Dalkranian on June 
19th, 1905. The object is to provide a pile 


fabric loom more especially designed for weav 
ing pile fabrics of the oriental rug type, and 
preferably having Persian knots and a 
reinforced body, as shown and described in the 
application for Letters Patent of the U. 8., 
No. 312,143, filed by this inventor April 17th, 
1906. 


such 


POPCORN VENDING MACHINE.—G. A. 
LIGHTNER, Olustee, Okla. This invention re- 
lates more particularly to a vending machine 
in which fresh corn is fed to the heated pop 
ping drum, popped for a predetermined time, 
salted, and delivered to the purchaser in a 
definite sequence of operation, all of the mech 
anisms being actuated by a coin-controlled de 


vice. 

ATTACHMENT FOR ALARM CLOCKS.—RBE. 
H. Pratt, Lompoc, Cal. The object of this in- 
vention is to provide such releasing means as 


and which, | 


| or connection within the same, which is brought 


| 
| 
| 


may be wholly mounted on the exterior suf 
face of the clock without necessitating ingress | 
into operation by a friction clutch member 
disposed upon an exterior portion of the alarm 
winding arbor and adapted to engage the same 
when it is turned in one direction only. 
HUB-FACING ATTACHMENT FOR CAR 
WHEEL BORING MILLS.—F. V. McDonne t, | 
care of M. P. Lines, W. of Pittsburg, Logans 
port, Ind. The general object of the invention | 
is to provide an attachment whereby the feed | 
screw for the facing cutter can be power-driven 
so as to relieve the operator of the work of | 
turning the screw, it being merely necessary | 
for the operator to initially adjust the facing 
cutter and then interrupt the feed of the 4 
ter when the cut bas been completed. 
| 
| 


Prime Movers and Their Accessories, 

ENGINE.—J. H. Ricuarpson, Verdon, Neb. | 
The purpose here is to provide an engine for 
utilizing the expansive force of fluids, wherein | 
a series of pistons is provided, the central pis 


| ton moving between the lateral pistons and in 


heads when made of this material work loose 
on the shaft, the present improvement pro- 
| vides means for adjusting and tightening the} 


| selves. 


opposite direction to the said pistons, and co 
operating in alternation with the said pistons 
as an abutment against which the motive fluid 
may react. 


INTERNAL COMBUSTION ENGINE.—J. W. 
Pitts, Hotel Stratford, Houston, Tex. This 
invention provides novel means for ridding 


the cylinders of the spent gases or products of 
and for cooling the cylinders. It 
provides means for doing away with the back 


combustion 


20% 


the like, and at the same time cause the pro 
duction of sounds similar to those emitted by 
the simulated child or animal. 


Pertaining to Vehicles, 








LOCK FOR AUTOMOBILE! J. A. Came 
BELL, Carbondale, Ill. The object here is to 
provide an automobile with a lock, the lork 


having a bar with a lug which may be moved 
into engagement with a lug foot 
arm for operating the clutch, that 
the bar is secured with its lug engaging the lug 


on a pedal 


sO when 


on the arm it will be impossible te drive the 
automobile. 

SAFETY ATTACHMENT FOR AUTOMO 
BILE CRANKING MECHANISM H Cc 


Tunis, 54 Wakeman Ave., Newark, N. J. This 
invention provides means whereby 

impossible the ignition compression in engines 
of automobiles, while the 


are in service position ; 


is rendered 


speed gears thereof 


and provides a simple 


| and efficient mechanism for effecting the above 


stated operation. 





TIRE UPSETTER AND SHRINKER J. F 
Boyp, Box 25, Bigelow, Ark This improve 
ment comprises a pair of upsetting blocks 
mounted to be moved toward and from each 
| other, which carry gripping means for eng: 
| ing the edge of the tire to crowd or compress 
the body thereof together, and thus reduce tire 
circumference to the required extent, and fit 
more tightly on the wheel. The blocks are 
positively operated to be moved toward each 
other to cause the grips to perform the com 
pressing operation, and means are slse pro 
| vided to return them after the operation of 
gripping, to their original positions 

AUTOMOBILE LOCK.—T. 8, Kerrer, 22 N 
Raleigh Ave., Atlantic City, N. J The pur 
pose here is to provide a lock for use in con 
nection with the steering wheels of autome 





INTERNAL COMBUSTION ENGINE, 


pressure on the exhaust, and this is accom 
plished by means of a device which makes use 
of the momentum acquired by the gases them 
It provides a device whereby a plur 
ality of pistons may be connected to work ab 
solutely in unison, and provides a novel form 
of chamber for the explosive 
charges. : 

STARTING DEVICE FOR INTERNAL COM 
BUSTION ENGINES.—D. E. Crouse, 3 North 


compression 


St.. Annapolis, Md. An object of the present 
invention is to provide a device which may 
be started from any point by the mere com 


pressing of an electric push button, the subse 
quent operation of the device serving to start 
the internal engine and to restore 
the starting mechanism to its normal position 


combustion 


Rallways and Their Accessories, 

BOILER WASHING SYSTEM.—W. M 
SaxTon, Spokane, Wash., and ©. ©. Hoposr, 
Winnipeg, Manitoba, Canada. Address the 
former, 46 Canada Life Building, Spokane 
Wash. This invention provides means whereby 
the boilers of a plurality of locomotives, each 
under a different steam pressure, may be blown 
off simultaneously without one interfering with 
the other, and any member may be washed out 
at the same time 





SWITCH STAND LOCK.—C. Woop, P. 
Box Moulton, This device is 
able of being applied to existing stands with 
out radical by of which the | 
dropping of the lever into inoperative position 
after setting the switch to either position will 
lock the switch, that will lock 
operating lever to the stand. Mr. Wood 
invented another switch stand lock which | 
provides in connection with oa 
stand for locking the operating lever to the} 
stand, with the switch in open or closed posi 


oO. 


Iowa. cap 


“9 
ool, 


change, means 


positively is, 
the 
has 


means a 


tion, wherein the locking means is actuated by | 


the dropping of the operating lever into inaec 
tive position 

SAPEHTY SWITCIT POINT.—J. B. Conn, Ir., 
611 N. Chapman St., Shawnee, Okla This in 
vention is an improvement in safety switch 


points, and has for its object 
a switch-point of the character specified, where 
in the points will be at all held in 


mal position regardless of defects in the switch, | 


the provision of 


tines nor 





stand, or the connecting rod 
Pertaining to Recreation, 
TOY BE. Locan, 1900 Kater St., Philadel 
phia, Pa This toy is adapted to be trundled 


| 
| 
along the floor by a child, whereby it is adapt 
ed to give a succession of rings on a bell at 
tached thereto. An object is to ~rovide a de 
vice in which a bell may be sounded by move 
ment of the same in one direction, and where 
by said bell will 
in the opposite direction | 
CAROUSEL.—S. W 
Charles W. Parker of 
This invention provides 
ments in merry-go-rounds or carousels 
whereby a pitching and rolling movement is 
given to a boat or similar vessel while being 
bodily carried around, so as to enable the occu 
pant of the boat to enjoy a ride similar to that 
when aboard a pitching or rolling marine ves- 
sel on troubled or disturbed waters. 
ANIMATED TOY.—A 220 W. 19th 
St., Manhattan, N. Y., This invention 


remain silent by movement 
BRUNDAGE, care of 
Leavenworth, Kan. 


useful improve 


GUND, 
Y. 





N. 
provides a toy in doll form or simulating an 





animal, and is arranged when alternately 
pressed and released to actuate certain mem 
bers of the body, such as arms, legs, wings, or | 


for 
by 


biles and other motor vehicles 
movement of the 


ized persons, which may be applied to the steer 


preventing 


steering wheel unauthor 








AUTOMOBILE LOCK, 


ing wheel of any motor vehicle, without change 
in the itself, and which in 
tive position will absolutely 
of the wheel, and when in inoperative 


wheel when opera 


ot 


position 





prevent moveme 


| will not interfere with the operation of the 
wheel. 
Designs. 
DESIGN FOR A SANITARY TELEPHONE 
MOUTHPIECE.—C. Munpt, 832 Wiilow Ave 


Hoboken, N. J. In this ornamental design for 
a sanitary telephone mouthpiece figure is 
a front view of telephone an 
other is a rear view of the 
the last is a verticai section through the mouth 


one 
a mouthplece 


mouthpiece, and 





pieces, part of a telephone being shown Wy 
| dotted line. 

DESIGN FOR A TICKET BOOTH W 
YaeGcer, care of Strauss & Co,., 200 W. 48th 
St., New York, N. Y. In this design for a 
ticket booth the structure presents an 
tion of exceptionally pleasing appearance 
Above the base a columned center supports a 
dome of highly ornamental design, which ts 
crowned by a sphere 

DESIGN FOR A BUST REDUCER BRAS 
SIERE.—S. H. Burns and C. D. Peritsar, 
“Ye Lady's Outfitterik 15 W. 38th St., New 
\ork, N. Y. In this ornamental design for a bust 
reducer brassi@re, Fig. 1 is a front view in 
| perspective; and Fig. 2 is a rear view 


Note.—Copies of any of these pateuts will 


be furnished by the ScIENTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 


this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of 
electrical and chemical experts, 
trained to prepare and 


mechanical 
thoroughly 
all 


prosecute patent 


| applications, irrespective of the complex nature 


of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge r 
quired therefor. 

We also have associates throughowt the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in al! coun- 
tries foreign to the United States 
MUNN & Co, 
Patent Solicitors, 
361 Broadway 
New York, N. ¥. 
Office : 
F Street, N. W., 
Washington 


Branch 
625 


dD. Cc 
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F you're a_policy- 
| holder in any old- 
line life-insurance 
company (except one), 
you ve contributed to 
an annual fund for 
agency-expense which 
in 1912 amounted 
to more than 
$60,000,000. 

You'll 


your contribution back 


never get 
or amy 
now; 
never pay it out 


but you need 
again 
you can save it 
if you will steer clear 
of life-insurance agents 
and deai direct with 
the one non-agency 
institution in 
America-the 
Postal Life Insur- 


ance Company. 














POSTAL LITH SUILDING 
















the Company will do for you on any standard form 
of policy 


: reserves, nm early $10,000 
ment, joint life, month ly income, or child s welfare 00. Insura € tin for 
nearly $ wn 
ro 8 action ee write and say 
: Second: Old-line lega 
Ma ’ ’ articulars for my age ae pe i reserve insurance — not fra 
vertisem n St CLENTIFI( iMERI ANd i ternal or assessment 
audtcane to gwe : 
. Third: Standard policy 
1. Your Full Name rovsions. appr »ved by the 


2. Your Occupation. 


for your age with the amount of dividends guaranteed; also 
additional policy dividends now being paid, 
Postal's low net cost 


No agent will be sent to visit you; the Company does not Fifth: High medical 
employ agents. By dealing direct, you get the benefit of the | standards in the selection 
commission other companies pay the agent of risks 

Sixth: Policyh lers’ 


POSTAL LIFE INSURANCE COMPANY 


35 Nassau Street 


T st M Beat ast cost. Outside of painting, they cost nothing 
' asion — Never need new ribs — Never need new planks— Never 
ened by «xpert Naval Architects. Guaranteed Absolutely 
neste: Penetare B f heavily galvanized, tough steel plates like 
Boats Fitted with airt apartments Mido 
BS Sterling ¢-Cycle and Pie e Budd and 


TW H. MULLINS CO. The World + Largest Beat Builders, 118 Franklin St Salem, 0. 


SCIENTIFIC AMERICAN 
Want your share of that $60,000,000 fund? 


HE Company's 
Health Bureau 
also performs a most 
important service in 
health - conserva- 
tion by issuing timely 
Health Bulletins forthe 
benefit of its policy- 
holders, and by pro- 
viding for those who 
24. Renewal Divi so desire, one free 
a medical exami- 
Zo nation each year 
a Oo —a privilege not ac- 
pearestood dividends go to Pol corded by any other 
iors in aubeequent years company. 


Net Cost Low in the 
POSTAL LIFE 
because 


iat Com m lash 
nwt 


Div ideads rang- 
fe policies, up to 


40% 


of the premium go to its Policye 
holder the Oret year 





Commission 





: It will thus be seen 
that the Postal Life 
Saves You Money 


and Safeguards 
Your Health. 








It will be well worth your while to find out just what . ‘ 
STRONG POSTAL POINTS 


First Standard policy 


whole life, limited payment life, endow- 








P 
State Insurance De partment 


3. The exact Date of Birth. 
The Company will promptly send you (by mail only) figures Fourth: Operates under 
strict State requirementa 
and subject to the United 


showing the ) 
States Postal Authorities 


Health Bureau arranges one 
ree medical examination 
each year, if desired 


WM. R. MALONE, President 
New York 
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Proofs . 





Sctentifically 
and 


Practically 


THE 


UNDERWOOD 


Represents 


Supremacy 


Holds Elliott-Cresson 
scientific medal for suprem- 
mechanical 


acv ot con- 


struction. 


Holds every record for 
Speed, Accuracy, Stability. 


UNDERWOOD 


Vachine 


Buy’”’ 


You Will Eventually 











Fighting Dust With Dust 


(Concluded from paye 290.) 

}as is laid down in the above clause would 
be taken, 
treated with 

“It should be clearly 


in our opinion, if the roads were 
incombustible dust. 
understood that in 
recommending this limit of 50 per cent of 
ash we are putting it forward provision- 
and as a minimum.” 

In closing this brief account of the pres 
the United Kingdom 


regard to the use of 


ally 


ent position in with 


stone dust in mines, 


a few particulars of the Experimental Ex 


plosion Station at Eskmaels, in Cumber 


land, may be given, also some details of 


the constitution of the committee in charge 


of the experimental work. 


The experiments were commenced by 
the Mining Association of Great Britain, 


at Altofts Colliery, Normanton, Yorks, in 


1908. The result of these experiments was 
to prove beyond all doubt the truth of 
the theory that coal dust suspended in 


the air was capable of being ignited with 
out the aid of any inflammable gas, and 
was, therefore, capable of propagating an 


explosion 
coal 
The official record of these experiments, | 
and of the conclusion based upon them, is 
the Proceedings of the Min- | 
Association of Great Britain, for the | 
1910. In that the Mining As- | 
approached Royal 


contained in 
ing 
year vear, 

the 
Mines with the view 


sociation Commis- 


sion on of ascertain 
ing whether the government would be pre- 
pared to continue the experiments at the 
and offered to lend to the gov 


ernment the experimental plant and ap 


cost, 


paratus that they had accumulated at | 
Altofts. This proposal was communicated 
to His Majesty's government, which ulti- 
mately undertook to find the funds neces- 


sary for the purpose. An executive com 


mittee to carry out the experiments was} 


appointed by the Secretary of State for 


the Home Department, consisting of Sir 
Henry Cunynghame, chairman; Mr. R. A. 


Capt. A. H. P. Desborough, 
and Mr. W. C. Blackett. ! 
Royal Commission on 
Coal Dust Com 
Association 


S. Redmayne, 
Prof. H. B. Dixon, 
The members of the 
Mines, together 
mittee of the Mining 
referred to, constituted as a Consul 


with the 
already 


were 


tative Committee. The first meeting of 
the Executive Committee was held at the | 
Home Office on May 11th, 1911 


The Altofts being no longer avail- 


able, it 


site at 





became necessary to seek a new 


one. An endeavor was made to secure a} 


should be at a 
from the 


Scotland, 


suitable locality which 


fairly equal distance various 
coal fields in 
Wales, 
lings, 


near a railway 


England, and 
which should be remote from dwel- 
and at the time should be 
so as to afford convenient 
After the ex- 
sites a piece of 
chosen, near Esk- 
of Cumberland, ad 
| joining the Vickers 
|The works are surrounded by hills 
The space available for a gallery measures 
600 


same | 


}access for heavy material. 


amination of numerous 


land on the sea was 


|} maels, in the county 
gun-range of Messrs. 


sand 


length from the enctern side 
7 feet 
Altofts, 


west, so 


yards in 
of the seashore. The large gallery 
removed from 


and 


|/6 inches) has been 


and has been placed east 
as to point seaward, and it nows extends 
to a length of SOO feet. 

A smaller gallery, 3 feet in diameter and 
400 feet long, has been fixed alongside the 
|large gallery for the of making 
| comparative experiments, and the number | 
| of recording instruments for following the | 


| course of the explosions has been accord- | 


purpose 


| ingly increased. 
The writer’s thanks are due to Prof. 
|} Harold Dixon, F.R.S., a member of the 
| Home Office Committee, in charge of the 
| experimental work, and also to Dr. Wheel- 
er, the chemist in charge of the tests at 
Eskmaels, for their co-operation in obtain- 
ing photographs and information for use | 
in this article. 


The Water-drop as a Microscope 

(Concluded from page 288.) } 
the lens, thus limiting the diameter of the | 
hole, which can successfully be used to| 
hold the drop, and the magnifying power 
of the lens possible with any given holder. 





The magnifying power may, however, be 
using a smaller holder, since | 





increased by 


| 


| J. Weinbrenner & Co., 


| Bros., 


April 4, 1914 
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Trave Mar«s 
DesIGNs 
CopyvricutTs &c. 


INVENTORS are invited to communicate with 
Munn & Co.. 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
of an invention will be readily given to any inventor 

nishing us with a mode! or sketch and a brief de 
n question. All communications 


Our Hand-Book on Patents 





scrip of the device i 








are strictly confidentia 
will be sent free on request. 

Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago 

All patents secured through us are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washinaton. D.C. 
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Ry in this column fs 75 cents a line. No 

ass than four nor more than 12lines accepted. Count 

se vein words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


Profit to Agents selling our guaran- 
teed U.S. Fire Extinguishers. Tremendous demand. 
Orders repeat ixclusive territory to’ County and 
Dist. Mgrs. United Mfg.Co., 1043 Jefferson, Toledo.O. 

AGENTS. 500 Profit, Free Sample Gold and 
Silver Sign Letters for store fronts and office win- 
dows. Any one can put on Big demand every- 
where Write today for liberal offer to agents. 
Metallic Letter Co., 438 N. Clark St., Chicago, U.S.A, 


300 to 400% 


BUSINESS OPPORTUNITIES 


SMALL MECHANICAL DEVICE FOR BIND- 
ing sheaves or the like Used by thousands Large 
profits. Can be manufactured very cheaply by s i- 
ally designed automatic machine, which we will sell 
with patent rights For further particulars address 
10 Milk Street, Boston, Mass. 


CONTRACTORS, BUILDERS, ATTENTION ! 


EFFICIENT. LABOR-SAVING and useful earth- 
dumper or shovel for excavating, fully described in 
letters patent 1,087,343. Rare opportunity to buy on 
attractive terms. For particular write Patentee, G. R. 


Abbott, 1213 Fidelity Bidg., Baltimore, Md 
FOR SALE 
CYCLECAR MOTORS, TRANSMISSION, 
Steering Gears, Hubs, Rims, Spokes, Tires, Parts. 


Catalogue free. For full particulars address Palmer 
Cos Cob, Conn. 


HELP WANTED 


BE A DETECTIVE. Earn $150 to $300 monthly. 
Easy work; we show you; open to all; experience un- 
necessary Full particulars mailed Write Wagner, 
1243 Lexington Avenue, New York, Dept. 448 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. We can positively show 
you by mail how to increase your salary. Pros 
tus free. Page-Davis Co., Dept. 89. Chicago, Il. 


PATENTS FOR SALE 


Patent No. 1,010,309, unsinkable rubber boat. 
Aghter, faster, and yields to shock on account of 
elasticity of materials used. Great carrying capacity 
Joseph Lupiano, 1 So. Main St., Asbury Park, N.J° 


SCIENTIFIC APPARATUS 


GLASS APPARATUS, thermometers for scien- 
tific and industrial laboratories, surgical glassware, 
experimental work. For further particulars address 
Laboratory Supply Co., 128 State St , Rochester, N.Y. 








INQUIRIES 


Sensi No. 9367 Wanted the name and address 
of a manufacturer of an automatic centering machine. 

inquiry No. 9368. Wanted, the name and address 
of glass-bottle manufacturers or glass blowers who 
can manufacture a glass bottle and perforate it with 
some 12 small holes, in large quantities for export, 
to sell at a popular price. 

Inquiry No. 9369. Wanted, the names and ad- 
dresses of users of Indian Steatite (Soapstone), Cor- 
undum and other Indian minerals, in quantities. 

Inquiry No. 3970. Wanted the names and ad- 
dressess of manufacturers of small wooden articies, 
particularly in such soft woods as pine and fir, 
articles such as toys, furniture, etc. 

Inquiry No. 9371 Information wanted where one 
could buy or have made to order machine to be used 
for making solid back brushes. 


DO YOU KNOW WHAT’S DOING 
IN YOUR OWN BUSINESS ? 


EXCLUSIVE INFORMATION 
FOR MANUFACTURERS! 


The Letters Patent Insurance Co. Ltd. 
is prepared to supply regularly to manu 
tacturers, patentees or other interested 
parties, exclusive information concerning 
the latest patents and developments in 
any particular branch of commerce or 
industry, especially valuable to manu- 
facturers outside the British Isles. 

The Company’s Board of Experts and 
Examines, consisting of 69 of the world’s 
most eminent scientists, is also prepared 
to make a report as to the novelty, utility 
and commercial possibilities of any patent 
or secret process. Report and Examination fees are 
charged on a very mederate scale. 











Write for particulars to: 
THE LETTERS PATENT INSURANCE CO., 
LIMITED 
King’s House, Kingsway, London, England 
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the surfaces of the drop will be sharper 
and the effect of gravity is lessened. Very 
small holders are to be avoided, especially 
in photographic work, as they let through 
too little light. Of course it is necessary 
to use the holder in a horizontal position. 

The simplest and best type of holder is 
that shown in Fig. 2. It consists of a 
piece of metal about 1/32 inch thick hav- 
ing a straight round hole bored through 
it at the center. It is of paramount im- 
portance that the upper and lower edges 
of this hole be true circles. The easiest 
way to insure this is to drill the hole with 
a first-class twist drill, and then polish 
both top and bottom surfaces on a flat 
oil stone If iron is used it should be 
blued afterward by heating, to prevent 
rusting. The best results with this type 
of holder are obtained with a diameter of 
from 1/16 inch (having a maximum mag- 
nifying power of 100 diameters) to % 
inch (having a maximum magnifying pow- 
er of 60 to 70 diameters). 

To fill the holder, a stick with a very 
long. slender point is best. Dip this stick 
in the liquid, shake off any surplus, place 
the point against the inner surface of the 
holder and allow the desired quantity of 
liquid to run in. Considerable care must 
be exercised to prevent any liquid from 
running over the surface of the holder, 
thus destroying the circular contact. No 
trouble will be experienced in this respect 
unless too much liquid remains on the 
stick, or its point is allowed to slip over 
the surface of the holder. 

Fig. 3 shows the apparatus used in tak- 
ing the accompanying photographs. It 
consists of a camera A, whose lens has 
been replaced by a wooden frame sup- 
porting the holder B, so arranged that 
the holder may be easily removed for re- 
piacing the liquid lens. The camera is 
supported on an upright (C, fastened to the 
box D. Within the box D is a lamp E£ 
and the camera lens F’ so placed as to con- 
centrate the light on the liquid lens in B. 
The adjustable platform for bringing the 
slide H into focus consists of the board G 
pivoted at one end and supported by the 
screw S Focusing is accomplished by 
turning the screw S, which should be cap- 
able of a vertical adjustment of at least 
% inch, and should make it possible to 
bring the slide H nearly into contact with 
the liquid lens. The box D and the plat- 
form G have holes in them directly under 
the liquid lens to let through the light 
from the lamp 

The image of the specimen is projected 
by the liquid lens against the ground glass 
of the camera and sharply focused by 
turning the screw S. When this has been 
done, the camera is loaded in the usual 
way. An exposure of 5 minutes with an 
ordinary keresene lamp burning half 
height will probably siffice. 

In photographie work, instead of water, 
it is best to use a glycerin lens, as a 
glycerin lens will not change its focal 
length by evaporation, and is not easily 
shaken by small jars. 

For use as a microscope, the apparatus 
shown in Fig. 4 is sufficient. M is a 
mirror, L is the lens holder, P is the ad- 
justable platform for holding the slide, 
and is made like G in Fig. 3. The mirror 
is tilted so as to reflect the light from 
any source up through the slide. If much 
field is desired, the eye must be placed 
quite near the liquid lens. 

With this simple apparatus the hairs 
on the edge of a fly’s wing, the teeth on 
the edge of a blade of grass, wood cells, 
ete., are distinctly visible; in fact, this 
simply constructed liquid lens microscope 
is sufliciently powerful for the needs of 
most amateur naturalists. 


Commissioner Ewing and the 
Patent Office Building 

N a statement before the Committee on 

Public Buildings and Grounds of the 
House of Representatives, Commissioner 
Ewing has many interesting things to say 
about the Patent Office building. In the 
first place, he points out that the Secre- 
tary of the Interior occupies about three 
fourths of the room in the basement and 
about one half of the rooms on the main 
floor, and suggests that if the Secretary 
of the Interior were removed out of the 
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How 









rare This Car? 


aie q@. You've got to judge a 
Six-50 car by its parts and by the 
way those parts are blended 
into a whole. 


«Now, he eare the mainpart system. Can you suggest a 


how of the Moon Light  SuPerior system? 
Weig ht Six-50. @ Then, the motor is built to ioxe 
lk our tire pump—an up-to-date 
@_ The Continental Motor Co. car without a tire pump would 
build the Motor. It is the best be a good deal like a Solid 
they, can build, their latest Vestibule Train without a 
product and built especially Dining Car. 


for us. ‘You know what “Con- 
Ms @ We use the four speeds ahead 
tinea Stands for. and reverse Warner Trans- 
q_ This\motor is built to embody mission—can this unit be im- 
Orting and [gnition proved upon? 


\ Note These Moon Features: 










~\ Comfort Features and Conveniences 
Both front doors opening Disappearing seats. Yale lock on switch control, lock- 
—extremely large. Motor tire air pump. ing car against theft 
Our own type of Dutch upholstering, Moon springs—they take the Portable light 
“fits the back.” bumps out of roads. Gauge on gasoline tank 
- a» 
. ‘ Appearance Features 
Easy Drive Features Extremely large doors. 
Left-hand drive and center control. Special wind shield designed as part of cow! 
Four speeds ahead and feverse with direct on third ‘ Pb — —_ rae 
a asoli i and tire carrie rear 
oe cowl. Low swung body % 
«Sap Note the Names of Parts Makers 
Standard Continental mot Mig Co. makes the Brown-Lipe differentials. 















Teseiin, siaaanie xy Parsons white bronze in crank shaft 
0, e —— 
, lelco otort ighting, C ine and be 
Touring, 5 - Passenger —— reli armngs 
. ignition. ave transmission 
Price, Complete Timken bearings oe: % te 


$2,150 Spicer joirits Collins curtains 


We: “Moon oon Gostruction. a 
After reading can you say anything but “Moon?” 






Streamline Send for handsome catalog of Light 
4, 5, 6 or 7-Passenge: Weight Sixes—it is free, 


Price, Complete 


The Moon Dealer in Your City 


$2,250 will gladly demonstrate Moon quality. If there is no 
All cars fully Moon man there, write us. 


equipped, including MOON MOTOR CAR CO., St. Louis 
Delco ag tt 


Electric ‘Lighting, 
Cranking and Ignition 
with aytomatic 
spark advance 
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Williams 


Older Top Shaving Stick 





More convenient when the 


first 


Convenient when you 





use the stick. stick is nearly used up. 


STICK 
POWDER 
CREAM 


The more you try other 
kinds, the better you 
will understand why 
Williams’ Shaving 
Soaps are so popular. 
Send 4 Cents in Stamps 


for a miniature trial package of either 
Williams’ Shaving Stick, Powder or 
Cream, or 10 cents for assortment 
No. 1, containing all three articles. 





THE J. B. WILLIAMS COMPANY 
Dept. A, 


Glastonbury, Conn. 
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IMPERATOR “a __VATERLAND 


S19 ft. tong, 52,000 tons ~ . ae ‘ 950 ft. long, 58,000 tons 
World’s t Ships 
In Regular Service to 
PARIS 





LONDON HAMBURG 


Cruises-to 


The Land of the Midnight Sun 


During June, July and August from Hamburg 


GRAND CRUISE AROUND THE WORLD and 
THROUGH THE PANAMA CANAL 


by S. S. CLEVELAND, January 31, 1915, reaching San Francisco at the opening of the 


PANAMA PACIFIC EXPOSITION 


Duration 135 Days Cost $900 up 
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suns. 


|not be 


| Patent Office building there would then be | 
| 

} hot more than room enough to provide for 
examining divi- 


from each 


and women who ought not 


transferring 
|}sion the men 
| to be there as a mere question of sanita- 
| tion, or in the language of the Commis- 
|sioner, “If we had the whole building it 
would not be adequate to our purposes, for 
}the building is not large enough as it 
|} stands.” He refers to the storage neces 
sary for bundles of each of the one mil 
lion one hundred thousand patents already 
total of forty-seven 
million copies of patents. 
year from the sale of copies of patents be- 
ing $115,000 with a cost of handling the 
patents of from $15,000 to $20,000, leaving 


granted, making a 


The income last 


$95,000 a vear net 
47,000,- 


an income of about 
from the sale of patent copies. The 
000 copies of patents being scattered over 
the building from garret to cellar, so that 
were a fire to get started, they would 
be destroyed. In urging 
a new building the Commissioner says: “I 
want to say that I do not intend to insist 
|} that we have got to have a new building 
|} in order to do the work better than we are 


unquestionably 





because we are going to do the 





work better than we have been doing it, 
| but, as a matter of fact, 
| tions are extremely bad for the efficiency 
lof the Referring to the surplus 
earned by the Patent Office, the Commis- 
sioner pointed out that the Patent Office 
| received last year $137,000 more than it 
| spent, and expressed the belief that this 
|} year it would receive more than $200,000 
what it and suggests that 


oe it, 
the crude condi- 


work.” 


above spent, 
| while it is proper that the business of the 
linventors should be paid for by them, it 
lis equally proper that what they do spend 
| should be paid out in giving them a proper 
hain and that it is to the public’s bene- 
fit as well as to that of the inventor that 
the work should be done as well as it can 
be done. In answer to a question by Con- 
gressman Bell of the Committee the Com- 
missioner said that he did not feel that 
| the public were receiving what they should 


in the way of accommodation and other- 
are paying, and 
receiving 


wise for the money they 
that they are not only not 
prompt service, but they are not receiving 


complete service or efficient service. 


First Magnitude Stars 


(Concluded from page 280.) 
All these 
which the faintest, 
sun, would flood us with twice its light. 
and the brightest 10,000 times the 
same. 

While the sizes of the fixed stars can- 
because of their dis- 
| tances, some estimate of the same may be 
light which they possess, 


then are blazing orbs, of 
substituted for our 


with 


measured 


| justified by the 
}even while making due allowance for pos- 
sible variations of surface brilliancy. In 
cannot but regard the first 
stars, as compared not only 


|} general we 
magnitude 
with earth, but 
being giant worlds of the first order. Arc- 
turus alone has been thought to have a 

| diameter 100 times that of our sun, which 


even with the sun, as 


in turn is 10S times that of the earth. 

| In the matter of distance, most of these 
stars are within that degree of proximity 
which enables them to yield a parallax, by 
reason of the earth's shift of position, 
from one side of its orbit to the opposite, 
There are only about 
Larger and bright 


every six months. 





500 such stars known. 
er stars there probably are, so distant | 
that they are dimmed by the enormous gap | 
which separates them from us and leaves | 
us ignorant as to how remote they really | 
are. The nearest of all the stars, so far} 
as measured, is the third of the first mag- 
nitude, namely, Alpha Centauri, which 
requires 4.3 years to send us its light, 
| while our own sun’s comes in 499 seconds, | 
Sirius is twice this 


|} or about 8% minutes. 
| distance, and is the third nearest star to 
|earth, to which its extraordinary brilliancy 
rather than to its size 
great as these doubt- 
these are numbered 


lis to be referred, 
or inherent splendor, 
jless are. Four of 
among the twelve nearest stars to earth, 
namely, Alpha Centauri (first nearest), 
| Sirius (third), Procyon (sixth), and Al-| 
tair (twelfth), the latter requiring only | 
14 years to send us its light. 

As we follow through the list, more and! 
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Only 2 Cylinder 
Rowboat Motor tisccss 
> | 


———e 


Here's the latest, fin- 
est thing in detach- 
able rowboat motors 
—hbeats anything on 
the market. A rea/ engine. 
Powerful, fast—quiet and 
smooth running Starts on 
the first “‘ Kick ’’ and re- 
verses easily 


KOBAN 


















3 HP. 
Does not 


R WB T shake the 

OWBOA boat 

MOTOR 50% mere 
speed 

Overcomes vibration, the 

biggest objection to cy Has weedless 

motoring All revolving anc 

reciprocating parts perfectly | Rudder and 

balanced. Fits any rowboat Propeller 









—can be steered with engine 
shut off Cos: less per horse 
power. If you are going to 
own a rowboat movor this is 
your best bet Full par- 
ticulars on’request. Agents 
wante 


Koban Mfg. Co.,256 So. WaterSt., Milwaukee, Wis, 
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Scientifi ic Atastiean 
Reference Book 


EDITION OF 1914. 
Compiled and Edited by ALBERT A. HOPKINS and 
A. RUSSELL BOND, 1! 2mo., 597 pages, 1000 illustra- 
tions. Price, $1.50. 
A handy, compact, reliable and up-to-date volume for every- 
y reference, containing a remarkable aggregate of facts, statis- 
- and readable information along industrial, commercial, scien- 
and mechanical lines of interest to everyone. This volume 
18 & revelation in the nature of facts and figures relating to - 
lation, manufactures, commerce, railroads, shipping 
agriculture, education, aviation, armies and navies of De: oan 
Panama Canal, post office affairs, telephony, telegraphy a 
—— telegraphy, patents and copyrights, chemistry, astronomy 
time, meteorology, mechanics, weights and measures, and 
aeons of other subjects. It will prove invaluable on the desk 
of the business man as well as the library of the home. No ex- 
pense or effort spared to make it interesting as well as 
authoritative. 


Practical Pointers for 
Patentees 


tA F. A. CRESEE, M. E.,5x734, cloth, 146 pages, 


gq This is een practical, up-to-date bok published in the 
interests of patentees and sets forth the methods employed by the 
most successful inventors in handling their patents. | is written 
expressly for patentees by a practical inventor and is based upon 

expenence some of the most successful inventors of the 
day. It gives exactly that information and advice about handling 
patents which is needed by every inventor who would achieve 
success, 








Wireless Telegraphy and 
Telephony Simply 
Explained 


By ALFRED P. MORGAN. 
illustrations. Price, $1 
@ A popular, practical and ol worded treatise cobs 
complete ae ‘detailed explanations of the mye and practice 
modern radio apparatus and its present-day applications. The 
author has filled a long-felt want and has succeeded in furnishing 
a lucid, comprehensive treatise for the operator, both amateur 
and professional. A close study of its pages will enable one to 
master all the details of the wireless transmission of messages and 
to design and construct his own apparatus. Although based on 
cciendline: principles, no attempt been made to give mathemat- 
cal explanations. It is written so that it can readily be under- 
stood by men who are not technical and at the same time is 
sufhciently comprehensive and practical to be studied advantage- 
ously by the ambitious young engineer or experimenter. 


12 mo., 154 pages, 156 


inn of Sins books ill be sent post- 
ol on soonipl of advertised price 





MUNN & CO. Inc., Publishers 


New York City 





PATENTS, TRADEMARKS AND 
COPYRIGHTS PROTECTED 
AGAINST INFRINGEMENT 


Manufacturers, users and sellers of patented 
articles defended against claims for infringe- 
ment. We furnish this cut in two sizes to 
our agreement holders for use on station 
ry, printed matter or on patented articles 
themselves, and experience teaches that 
the warning conveyed thereby prevents 
many invasions 
of rights. Casual- 
ty Company of 
Americas with 
assets of more 
than $2,600,000 
guarantees the faithful 
performance of all 
agreements made by 
this Company. 
37 LIBERTY STREET 
NEW YORK CITY 
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remote in do find our- 
with 50 light-years for Capella, 99 
112 for Antares, then a 
enormous gap nearly or 


more space we 


selves, 
for Regulus, 
strange 


and to 


more than 500 for several others, includ- 
ing the magnificent Canopus. It seems 
strange that the twentieth star is much 
nearer than the second. What these dis- 
tances mean is made clearer when we 
learn that, to travel to the nearest of all 
the stars, namely, Alpha Centauri, at the 


would require 
extra 100,000 


an hour, 
with an 


rate of 60 miles 
49 million 
years disregarded. 

As for the location of these brilliant 
stars in the heavens, the reader is referred 
to the atlases. Of the 15 by 
us northerners, 9 are visible in spring, 6 
6 in autumn, and 9 in winter. 


years, 


star seen 


in summer, 
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brilliancy they contribute not a little. The 
others are single gems in the 
which they adorn. 

first magnitude stars have 
whose brilliancy alone runs from 
that of our sun in the 
companion, and 20 times that of the sun 
in the case of Rigel’s, to 200 times the 
same in the case of Beta Centauri’s, which 
latter star alone has a brilliancy of 350, 
making its total brightness 550 times that 
| of the sun. No other first magnitude star 
| boasts of a companion with a brightness 
of more th: i one tenth of that of the 
companion of Beta Centauri. 


companions, 
1/2,000 
“ase of Procyon’s 














TABLE OF FIRST MAGNITUDE STARS. 
Preparep BY Freperic CampBe.i, Sc.D 
Light Distance in | Brilliancy Approach ( —) 
No Name Mag. | Received. Light Years. times Sun. Recession ( +) 
Miles per Sec 
1 Sirius —-1.6 100 8.7 | 48 —5 
2 Canopus* —0.9 52 466 | 10,000 + +12.4 
3 Alpha Centauri* 0.1 | 21 4.3 2 —13.7 
4 Vega 0.1 | 21 34.7 160 -9.3 
5 Capella 0.2 19 49.4 300 +18.6 
6 Arcturus 0.2 19 43.5 230 —3.1 
7 Rigel 0.3 | i 466 4,000 + 0 
8 Procyon 0.5 15 10.1 10 —2.5 
9 Achernar* 0.6 13 64 350 
10 Altair 0.9 10 13 12 —20.5 
11 Betelgeuse 0.9 10 109 1 1,400 —17.5 
12 Beta Centauri* 0.9 | 10 88.1 277 
13 Alpha Crucis* i 8 59.3 207 
14 Aldebaran 1.1 8 44.7 110 +34.2 
15 Spica ea 8 500 + 2,000 + +1.2 
16 Pollux > 1.2 8 50.9 125 +1.9 
7 Antares 1.2 | 8 112 630 -1.9 
18 Fomalhaut , 1.3 | 7 23.6 25 ‘ 
19 Deneb 1.3 | 7 500 + 1,800 + —36 
20 Regulus 1.3 7 99 420 +23 





* Southern stars 


The Electrolysis of an Egg 
By Albert A. Somerville 


UPPOSE 
so as to admit small wires, 


the ends of an egg are punc- 
and 


S 


tured, 


that by means of these two lead wires the | 


egg is made a part of an electrical cir- 
cuit, all of which is easily done. Now 
the electrical resistance of the egg may 
be measured in ohms, probably. Then if 
the terminals are connected to a power 
circuit, current may be sent through the 
egg and thereby generate sufficient heat 
to cook it, possibly. Now that egg is 
neither fried, boiled, poached nor 
scrambled. If it is cooked at all, will 


someone be so kind as to suggest a name 
for it to put on bill-of-fare in some 
Broadway café? Someone has suggested 
that it might be known as an electrocuted 
egg. This apply better 
if there were a chicken inside. 

The body of an egg consists primarily 
of a great mass of albumen. When the 
contents are decomposed by time or by an 
there formed a large 


would probably 


electric current is 


volume of gases, principally nitrogen, hy- | 


drogen, and oxygen. 

The shell mostly of carbonate 
of lime, and may nearly 
or translucent that the contents of a fresh 
egg show pinkish blush through it. 

The of the investigation was to 
cook the egg by sending current through 
it, resistance causing the requis- 


consists 


be so colorless 


a 
idea 


its own 


ite heat to be generated upon passage of | 


the current 


It is well known that the amount of 
heat generated per unit of time in an 
electrical circuit is proportional to the 


current flowing multiplied by the electro- 
motive foree, or stated another way, 
proportional to the product of the cur- 
rent squared and the resistance. Also it 
is known that progress being 


great is 


made along the line of electrical heating | 


commercial and domestic 
Even though the efficiency is 
fairly high the expense of electrical heat- 


for scientific, 
purposes. 


ing is considerable, and as yet the only | 
thing to recommend it is its cleanliness 


For scientific and com- 
very high tempera- 
are furnaces are used 
In domestic use, where only 
moderate temperatures are required, the 
resistance type of heater is used, the re- 
sistance unit formerly being wound with 
Some pure wire, and more recently with 
alloy having smaller coefficients of 
variation with temperature change. That 
is, if the length of the wire is nearly con- 
stant at all temperatures it is easier to 
insulate and hold it in place, and if the 


and convenience. 
mercial work, where 
are desired, 
principally. 


tures 


some 


is | 


resistance is nearly constant the variation 
in current is easier to control. 

If a heater is to be made, the resistance 
lis adjusted so that if connected to a cer 
tain common voltage a certain tempera 
ture will be attained in a specified time. 
All the heat generated or nearly all has 
gone into the heater, but even from there 
not more than half of it gets to the de- 
|sired point where the heat is to be ap- 
plied in the case of most heating appli- 
ances, and it is only in a few cases that 
| the heating unit can located within 
ithe thing to be heated so as to utilize 
| practically all of the heat to advantage. 

If the thing to be heated could itself 
|be made the conductor to carry the cur- 
| rent and to offer suitable resistance to the 





be 


same, then all the heat would be gener- 
ated within the body to be heated and 
the efficiency would approach 100 per 


cent as soon as possible. 

A 16 candle-power incandescent carbon 
lamp measures about 220 ohms and draws 
| ampere on a 110-volt line. If placed 
in a vessel containing water it will bring 


| sve ‘ 
a to the boiling point in a 
Instead, however, 

| of using the lamp as a heater ter- 


|minals may dip into the water when prop- 


pint of water 
| very reasonable time. 
two 
| erly prepared and the resistance of the 
| water itself may be used as the heating 
unit instead of a wire coil. The 
| ance of the human body is said to be any- 
thing from 5,000 to 15,000 ohms, so that 
| of a slice of meat ought to be something 
| within the hundreds, and if placed be- 
tween two metallic plates or conductors 
connected to a line or proper voltage, such 
la slice of meat should be cooked by means 
|of the current by virtue of its own resist- 
| ance. 

The electrical resistance of a loaf of 
baker’s bread taken from end to end is 
| about 2,000 ohms, so the resistance cross- 
| Wise of a slice of the same is about 100 


resist- 





to 200 ohms, as readily measured by a 
| Wheatstone bridge method. If a slice 
were placed between the two metallic 


plates connected to proper voltage it should 
be nicely toasted, and then since toasted 
bread is an insulator, it should automatic- 
ally cut off current when it is thoroughly 
toasted or done. 

In all these cases all the heat is gener- 
ated in the thing itself which is to be 
heated, very little heat is lost. The 
method was actually tried upon an egg in 
the manner indicated in the opening para- 
graph. Three distinct steps were made in 
the experiment. It was necessary to know 


so 








Only Rigel and Betelgeuse are found by | 
northerners in the same _ constellation, | 
namely, Orion, to whose extraordinary 


constellations | 


| 


It should be added that eight of these | 











BRASCOLITF 


For Better Light 


With Less Current Consumption 


Gi 





VERY Office, Factory, Hotel, Library, 
Restauran!, Hospital, Store, Chusch’ 
should install this lighting eystem. 

Brascolite gives a shadowless, white, 

uniform, soft light—a combination of 

diffused and reflected light—diffusion 

from the bow] and reflection from the 

depolished white plane of the fixture 
itself. Note that the ceiling of the room is not depended upon for reflection 
—the fixture, as it were, carries its own ceiling. It has been proved by 
Photometric Tests that the Brascolite System is more efficient than direct 
reflected light and 50% more efficient than indirect lighting—yet one gets 
all the eye ease and diffusive benefits of the indirect system. 

@_ The best way to know Brascolite is the intimate way—day to day and night 

to night, your own personal experience with it. That will best teach you 
what it will do for you in your business or professional connections—so— 


Put a Brascolite 
In Your Library, Billiard Room 


in your hall or vestibule or in your private office. Then note the quality of the light-- 
the completeness of the illumination—every part of the room bright—no ‘‘spots of 
light,’’ no shadowy corners. To make the experiment costless to you we will make this 
proposition—have your dealer install a Brascolite for you— 


Try It For 60 Days Check Off on List Below 


If not satisfied at end of that period return it and Business You're Identified With and your official 
get your money back. And further—ir satisfied connection and mail to us so that we may send you 
ard use convinces you that it is needed in your specific information relative to Brascolites ard 
business; when order is received by your dealer for what their installation will mean in light improve- 
business equipment totaling $100.00 or more he is ment and economy for you and your business. if 
authorized to refund to you the purchase price of your official position is other than indicate write 






BEAVER 
BOARD OFFICES—— 


THESE PHOTOS ARE NOT RETOUCHED— 
TAKEN WITHOUT FLASHLIGHT—JUST BRASCOLITE, 





your personal trial light. title on blank line. 
( Owner, Manager Owner, Manager Owner, Manager 
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The Modern Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M.E. 
Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise 


Or SS ee Price $2.50 = // LARGE POLDING PLATES 


575 Illustrations 

The latest and most complete treatise on the Gasoline Automo 
bile ever issued. Written in simple language by a recognized au 
thority, familiar with every branch of the automobile industry 
Free from technical terms. Everything is explained simply 
that anyone of average intelligence may gain a comprehensive 
knowledge of the gasoline automobile. The information is up-to 
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11? date and includes, in addition to an exposition of principles of 
AUTOMOBILE construction and description of all types of automebiles and their | 
components, valuable money-saving hints on the care and opera 
tion of motor cars propelled by internal combustion engines 
TO THE 1914 REVISED EDITION i 
Entirely new material has been added on tractors in three and 
four wheel forma, cyclecars and agricultural tractors or automo : 
bile plows; combination gasoline-electric drive, front-acheel and } 
four-wheel drive and steer systems and other important deveiop 


ments in power propelled vehicles The discussion of power trana- | 
mission methods has been auymented by consideration of the skeu 
bevel gear and two-speed direct drive rear agle, aa well as several | 
new forms of worm gear drive. The subject of electrical motor starting systems haa been | 
considered at length and all leading systems and their components described. A diacuasion 
on hall and roller bearings, their maintenance and installation, has also been included, and 
a number of other features of timely interest such as latest types of gasoline and kerosene 
carburetors, cyclecar power plants, the Fischer slide valve motor, detachable wire wheels, | 
etc., have been added to bring the work thoroughly up to date. 

The book tells you just what to do, how and when to do it. Nothing has been omitted 
no detail has been slighted. Every part of the automobile, its equipment, accessories, tools 
supplies, spare parts necessary, etc., have been discussed comprehensively. If you are or 
intend to become a motorist, or are in any way interested in the modern gasoline automo 
bile, this is a book you cannot afford to be without. 

THIS BOOK IS SUPERIOR TO ANY TREATISE PUBLISHED 

IT IS RIGHT UP-TO-DATE AND COMPLETE IN EVERY DETAIL 
Not too Technical for the Layman—Not too Elementary for the More Expert | 
Sent prepaid to any address on receipt of price | 
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By pressing the plunger in the end of the 
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slide the ince to its setting. The time 
saved over the old slow way of turning the 
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perfect accuracy is maintained. Some 
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styles and sizes to suit all needs. Other 
efcient tools for the mechanic are our 
combination sets, levels, speed indicators, 
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the house. 
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whether or not the contents of an egg 


would carry a current or whether it was 
a high insulator, or if not, what its elec 
trical resistance would measure. For this 
first part, small holes were pricked in the 
opposite ends of a fresh hen’s egg, small 
copper wires inserted through these holes 
to a depth of a quarter of an inch or more, 
and these wires connected to the Wheat 





stone bridge. The resistance of the egg 


would then be measured just like any | 
other unknown resistance. When the cir- | 


cuit was first closed and the bridge bal 
anced a resistance of about 1,000 ohms 
was indicated, but this resistance slowly 
and steadily increased for several minutes 
until its former value was more than 
doubled. If the circuit was broken for a 
few minutes and then closed again, the 
original resistance was regained and the 
same change was executed as before. This 
could be repeated many times. Only one 
or two volts of electromotive force was be 
ing used, and it was thought that this 
change in resistance was due to some | 
change taking place at the terminals, 
which would be overcome by using a 


The terminals were accordingly con 
nected onto a 110-volt direct current sup 
ply, with an ammeter and voltmeter in 
circuit so as to measure the resistance by 
J 

means of the relations C or by what 
R 

is known as the “potential drop” method. 

When the circuit was first completed 
the ammeter registered about one tenth of 
an ampere, thus indicating the proper re- 
sistance of approximately 1,000 ohms. 
Shortly, however, the current began to 
decrease, indicating an increase in resist- 
ance, the potential drop remaining con- 
stant, and this increase in resistance went 
on much faster than when only one or 
two volts were used in the Wheatstone 
bridge method. 

The current decreased until almost in 
appreciable. The holes in the ends of the 
ge where the lead wires were introduced | 
had automatically sealed themselves on 
standing several hours, so that the egg 





might ordinarily have been considered in- 
tact or air-tight. You have heard of peo- 
ple sweating blood. This egg began to 
sweat albumen. Literally the white of 
the egg was being forced out through the 
pores of the shell. Practically everything 


is porous. Water can be forced through 


the walls of an iron vessel if sufficient 
pressure is brought to bear upon it. An 
egg shell is porous. That is the reason 
for coating eggs with paraffine to prevent 
air leaking in and so allowing the egg to 
decay. It is by means of these same pores 
that the chick receives its oxygen to 
breathe. Since the white was being forced 
out through the pores in the shell some 
pressure must have been brought to bear 
on the inside. This might be due to heat- 
ing, but the current was so small by this 
time that there was no appreciable heat- 


ing. 
Another idea would be that the for- 
mation of gas, due to the decomposition of 





water into hydrogen and oxygen, was the 
cause of the pressure. One would at first 





think that these gases would have been| 
forced out through the pores of the shell | 
rather than the white of the egg, but} 
probably both gases and white went out | 


together, the gas carrying small particles 
of the white with it. Finally after about 
an hour nearly all the white of the egg 
was forced on the outside, the 110 yolts 
having been on all this time, the current 
being measurable only in hundredths of 


jan ampére. Suddenly there was a spark 
land an explosion—it seems that the hy- 


drogen and oxygen had been separated by 
the current and the gases formed, after 
forcing most of the white of the egg out 
of the shell, had then circulated around 
until the resistance broke down at some 
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point, allowing a spark to pass, and so| 


set off the gases which were present in| 
the right proportion to produce a good} 
explosive mixture. Anyone who has ever 


seen a mixture of hydrogen and oxygen | 
exploded in a glass flask may have just} 


a slight idea of what happened when the 
gases in that egg shell exploded. Only a 
deep-sea diver’s suit could have protected 
a man from the spattering. 
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|} It was then decided to use an alternat- ! 














periments are so delicate and so irksome | 
| to the subject that they had scarcely been | 
attempted before with human _ subjects. 
Czermak, Stein, French, Wagner, Brown, 
Blucke, Cadett and others had endeavored 
to photograph the glottis in fixed positions, 
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: jing instead of direct current in the hopes | 
F 7 ; that this decomposition would not occur. 
E | Also, it was possible to obtain higher Ny ll 
5 voltages from the alternating current sup- | 
z |ply. It was accordingly tried with these i 
! © |results. Voltage was varied from 175 to 
i + | 235 and 575 volts, successively. The cur- 
; © |rent remained at 0.1 ampére for some 
7 es | y, 
' Z time, and finally gradually decreased at l Baecceies Roads 
: ; the higher voltage to about 0.01 ampére. Prevents Dust~ 
: FE le vidently the egg became to some extent : 
a ja rectifier. At one terminal only there 
z occurred continuously a series of very 
Sil Fl hi - |small explosions which could be distin- 
z 1 ent us ing 5 | Suished from the ordinary sparking, which 
: Sec r d _ |Sparking made the egg beautifully trans- 
: ure = |lucent throughout. It was also accom- 
; Through Scientific Design : | panied by a very distasteful odor not un- 
y a a |like that of decayed eggs or burning horn. 
D ( Pay ee L designing has pro- + |Since there was no cooking whatever it 
: duced a closet whose flush- 5 | was thought best to call the experiment 
; ing cannot be heard outside | | that of “The Electrolysis of an Egg.” 
* its immediate environment. The § 
Si-wel-clo Closet relieves family | |Motion Pictures of Vocal Chords | 
and guests from the painful em- i i w D. 
5 | By Jacques Boyer I Road south front of White House, ion, D.C. Constructed with *"Tarvia X"’. 
© barrassmentthenoisy closetcauses. = 7 q i ‘ Hl Showing U. S. Treasury building. 
: But ; : LL vocal sounds originate in the Hi 
sec or > ac = f i 
" in ae si — —_ : larynx, where the breath is forced Hl e 
Aes 4. Th beri - aoe ; through a slit formed by two membran- I In front of the White House 
retained. 1e@ wa ce seal is deep =| ous cartilages, which are popularly known | 
and the flushing pertect. 3 is the vocal chord Th cartila ip 
= |as e VOCi *hords, ese Cartliages ap- | 
The Si-wel-clo is made of Tren- =| ond i —_ . ac . ; | ; . 
: z P tao F C sharin = ren= | |Proach and recede from each other, thus| The roadways leading tothe White | ply rolls down the surface and 
Oo i srieS Company Vitreou ; arving > wi » slit, : »y are HH i 
Tine « wekeeil te olin all B | ecring the Sante ae the ahh ane Sey am 1 House, U. S. Treasury and State, | makes it smoother. 
; é Pe. vy, fy | thrown by the outrushing air into vibra- Navy and War Departments, in | The maintenance cost of tarviated 
through and impervious to acids | | tions of greater or less rapidity, which are ‘ . ers Ear ; 
and grease. It passes the severe | soniiesnihadth tem tteen Giles deieiaaaehs dani Tis |] Washington, illustrated above, | roads is insignificant, and their first 
= 7 = communica tet Oo le alr curren rhic 1as | Hii . “e . ” | ° * . 
red ink test of the Government z , nm tee were constructed with “Tarvia X | cost 1s only slightly higher than 
. * § |excited them. The buccal cavity, com- | it in 1911 h Saad d Toss i 
Architects and plumbers are | prised between the glottis and palate and | = ? “ey yore yo —_ L - i 
familiar with Trenton Potteries § | the lips, acts as a resonator, reinforcing The above photograph shows the | has no odor and does not track. : 
Company Prod- © |certain harmonic components of the orig- ut oe 7 P Tarvia is made in three grades- - 4 
: ap agpernonage veiss | |)] condition of these roadways two | june ayn i; 
ucts. Consult §& |inal complex vibration and giving the | : | “Tarvia X” is a dense, viscid coal Hil 
: : 5: ics snicatheinte taiadeihy anlestiiiins aaa |] years later. They are quiet, clean, : 
yours. If you = | seunc its particular vowel quality, while | I anette onl: sth tirel it tar product of great bonding power, H 
i ; late | |the consonants are produced by move-| il lustiess, entirely suit- sable fer huidme Tasvi i 
contemplate | able for . ae: | suitable for ing | arvia-maca- | 
. * |ments of the tongue and lips. In other le for so exacting a location. “ ‘5 A” and “T, 
building oralter- | ond | dam roads; “Tarvia A” and “Tar- 
: > | words, the voice results from a laryngian | ° , | ° °° . d itabl 
ing your house, | |", : en The Tarvia forms a tough matrix via B” are thinner grades suitable 
© | vibration modified by the cavity of the dth holdi + Cool f De cieole | nae ‘ 
. : a | a i" 
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“SELENIUM AND ITS REMARKABLE | 
PROPERTIES are fully described in Scientific : : 
American Supplement 1430. The paper is illustrated | Garel alone had succeeded in producing 
by numerous engravings. Price 10 cents. For sale| good stereograms of the vocal chords. 
by Mur Munn & Co., Inc., and all newsdealers. Mile. Chevroton and Mons. Vlés solved 

seeunemenae ithe problem by placing in front of the| 
camera two isosceles right angled prisms 
connected by their hypotenuses. The rays 


but uad obtained only mediocre results. 
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A Series of 10 Comprehensive Articles 


on the present condition of our Navy, showing its unpre- 
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of an electric arc, made parallel by a lens, 
are reflected along the axis of the camera | 
to the throat of the subject by one prism, | 






to its proper strength and position 


NIE 1E and the rays emitted by the glottis, thus | ° ° e ° ° e 
illuminated, pass along the same axis| Published Consecutively in the Scientific American 
TAKE-DOWN HOUSES through both prisms to the camera. — 


House in picture has two » doors, e i transparent but 
unbreakable windows, id thed 
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tains, rustless screens, partitions, ceiling—a complete 
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invariable relation between the illuminat- 
ing and the effective rays facilitates the | 
management of the laryngoscope, the posi- 
tion of which relative to the photographic | 
field can easily rectified by means of | 
a total reflection prism placed behind the | 
film. 


be 


ments of the length of the vocal chords | 
possess less interest, as the part played by | 
each element in the change of length is| 
not known, and the shortening of the chords 
is marked by the movements of the epi- 
glottis and cricoid and by a general con- | 
traction of the uppert part of the larynx. | 





} 
of sound emission and closest approxima- | 


On the other hand, the minimum width | 
of the vocal chords coincides with their | 
| minimum apparent length and their phases | 














No. 1—‘‘How the Navy is Daily Employed’ 


Five articles of this series have appeared in the issues: 


March 7th, March 14th, March 


February 28th, 
21st and March 28th 


These five Copies sent to any address in the United States for 55c in stamps 


"——by Hon. Franklin D. 


Roosevelt, Asst. Secy. of the Navy. 


T é6o ~ ° ° > 

From a study of the cinematograph | No. 2—‘‘Sea Power and Our Foreign Policy.’’ 
films thus produced it appears that most | No. 3—‘“The Decline of the United States Navy to Third-Class Rank.’’ 
parts of the larynx contract in passing | ‘n vi : ‘ , » . ; . ¢  -» 
from respiration to voice production. In| No. 4 _ Price we Pay for Self-Sufficiency and Unpreparedness 
general, the maximum width of the vocal No. 5—’ Battleship Strength Necessary to Guarantee Peace.”’ 
chords coincides with their maximum ap- 
parent length, and their phases of repose The 6th article appears in this issue 
and of widest separation, during inspir-j 
ation. The sharpest photographs are ob- | No. 6—‘‘The Shortage of Scouts, Torpedoes and Mines.’’ 
tained at these epochs. The measure- | Me. 7 Tihe Shortage of Officers and Men.”’ | 


No. 8--‘“The Need of a System of Rapid Mobilization.” 
No. 9—‘‘The Need of a Council of National Defense.”’ 


The 10th and concluding article will be written especially for 
this series by Hon. Josephus Daniels, Secretary of the Navy 
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Power—unbounded power—is the dom- 
inant characteristic of the Continental motor. 





L pon a massive block in the testing lab- 
oratory a Continental. Six, working through 
only electric dynamometer of its kind in the world, at the same 
time records its own power r and transmits it, in the form of current, for 
the operating of 15 valve seating machines, a piston grinder and 2 
lathes in an adjoining department. Thus its power, tested and 
proved, goes to fashion parts more economically for fellow Continentals. 


(ontinental Motors 


Such power is the product of correct de sign execute -d with a mar- 
velous precision and gauged with a marvelous exactness. By tests 
like these a horsepower is assured to every Continental considerably 
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in excess of its standard rating. 
car a matter of pride; 


Power makes the performance of a pleasure 
One may seldom need 


of a commercial car a matter of greater prohit. 
all the power of a Continental for hill or mud or sand, but one knows 
it is there at all times in reserve, lengthening the life of the motor and 
other part of the car from the vibration and clatter of 


sparing every 
shifting, and the rack of over-exertion. 


constant gear 

Under 92 

be had 

trucks, this Continental power may be had. 
satisfaction is certain. 
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Largest Exclusive Motor Builders in the World 
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tion. At instants the photographs 
are least sharp, because of the rapid vibra 

According to the ex 
Franck of the Collége 
of 


these 


tions of the chords. 
periments of Prof. 
the limits 
width of 


de France, physiological! 
variation in 
3.2 millimeters (0.126 inch) 


(0.055 inch). 


a soprano are 
and 1.4 millimeters 
the transition 
phonation or, 


In from inspiration to 


more generally, during any 


sudden and profound change of position, 


vocal chords to be the seat 
of 
duration which produce 
light the 
laryngoscope. This 
affected only of 


from 0.1 to O.8 second, 


the appear 


vibrations great amplitude and brief 
multiple images of 
little mirror of 

phenomenon, 


and 


the source of in 
the 
which 


one the chords 


continued only was 


probably caused by a lack of synchronism 
muscles 


still 


in the movements of the various 
involved in the change of position, the 
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the 
of 


lax chords 


directly by muscles or indirectly by 


variations air pressure produced by 


their movements 
This 
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of 
light 


novel application cinematog 
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one 
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How Scientists Are Studying the | 


Aeroplane 


(Concluded from page 285.) 


stallation. 
mainly consists of a light carriage 
rails, which is driven by the propeller 
actuated in its turn by a 60 horse- 
motor. All 

automatically. 


This transportable testing plant 


measure- 
The 
5 meters 
with a 


automobile 

are recorded 
propeller shaft arranged about 3. 
above the track is so combined 
parallelogram that the whole system is free 
to move in the direction of the thrust, 
mitted by an angle lever to a cylinder, the 
which is transferred hydraulic- 
Moreover, 


power 


ments 


trans- 


pressure of 
ally to a recording manometer. 
the upper casing is free to pendulate round 
the propeller shaft, 
the torque also tends to produce a de- 
flection, transmitted to the same recording 
manometer. 

A special branch of meteorological work, 


so that the reaction of 


aerology, has been formed of late years, 
mainly of investigating the 
higher strata of the atmosphere, which are 
important for aerial navigation. 

The Royal Aeronautical 
Conducted by Prof. Assmann is situated at 
Lindenberg on a hill dominating the sur- 


with a view 


Observatory 


roundings, at 65 kilometers to the south- 
east of Berlin. It comprises in addition to 
the laboratory -rooms, a small balloon 
hangar and a rotatable capstan house 
erected on the top of the hill, whence kite 
and balloon ascents are made; further an 


electrical power house which also manu- 
factures the necessary hydrogen, by means 
of a Sehmidt electrolyzer. Apart from 
kites and captive balloons carrying record- 
apparatus, there are launched pilot 
the course of which is followed by 


| ing 
| balloons, 
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people who, 


lear and concise description on the 


nometrical stations situated 3 kilometers 


| apart and connected together by telephone. 


The wind conditions in the free atmosphere 


the voeal chords of 


of 


traveling | 








| are gaged daily at 15 places in Germany by | 


| 
| 
| 
| 


pilot balloons, and are communicated to 
Lindenberg, in order to be thence trans- | 
|}mitted on in the form of collective tele- 


grams. 
Assmann, are 
to Lindenberg from about 500 places, situ- 
ated in North Germany, thus allowing the 


by 


arrival of a gale or 
given place to be predetermined. 
The aerological departments of other 


observatories are 
arranged in a similar manner. The Tene- 
riffe Observatory, which has been organized 
Prof. Hergesell, mainly serves for ob- 
servations of the higher atmospheric strata 


German meteorological 


by 


| above the sea by means of twin balloons. 
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A propeller testing plant has been recently 
installed by the Siemens-Schuckert-W erke 
at Berlin-Nonnendamm on a high speed 
test electric locomotive traveling on a cir- 
cular track 270 meters in diameter. 

Interesting experiments have also been 
made by Prof. Donat Banki with a Blériot 
monoplane fixed by its front wheels on the 
roof of a rail-motor car, thus allowing its 


telegraphed immediately | 


Special gale and thunder storm ob- | 
servations, according to a scheme organized | 


thunder storm, at a} 





| Stability to be tested at speeds of 60 kilo-| 


meters and more. 
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Work, Waces anp Prorits. By H. L. 
Gantt. New York: The Engineering 
Magazine Company, 1913. 8vo.; 312 pp. 
The addition of more than a hundred pages 

to the first edition of this work has given Mr. 
Gantt the opportunity of correcting the im- 
pression that his methods are summed up in the 
bonus system. This is but one feature of the 
plan so successfully initiated by the author, and 
preceding this feature and forming the very 
foundations upon whic h the system rests are 
microscopic investigation, thorough standardiza- 
tion, personal instruction and interconnected re- 
ward both to the supervisor and the workman. 
The illustrations used are drawn mainly from the 
textile industry The results secured by the sys- 
tem in this industry are little short of phenomenal, 
as is graphically shown by the series of colored 
charts that form inserts to the volume, We see, 
for example, the time-sheet of a weave room. The 
workman is required to reach a certain standard 
of efficiency before he is entitled to a bonus; the 
days in which he fails to earn this bonus are 
blocked in with red; those on which a bonus is 
earned are blocked in with black Steady im- 
provement 1s noted as our eye crosses the page, 
until at the end of a few months red has almost 
entirely given place to black—inefficiency to 
efficiency low earnings to high. Such actual 
records of achievement are attractive to the verge 
of conviction. Certainly they bespeak for such 
systems a fair trial 


INDUSTRIAL CHEMISTRY FOR ENGINEERING 
StrupENTs. By Henry K. Benson, Ph.D. 
New York: The Macmillan Company, 
1913. S8vo.; 431 pp.; illustrated. 

The student having some knowledge of ele- 
mentary physics and general chemistry will find 
in this text a useful guide dealing with the 
materials, processes and apparatus commonly 
used in the engineering professions. The lessons 
take up such subjects as the atmosphere, indus- 
trial water, combustion, distillation, fuels and 
lubricating oils. Various products of manufacture 
are also described—pig iron, commercial iron and 
steel and their alloys, clay, cement and lime 
products, paving, and paint materials. Cellulose 
products and explosives also have their chapters. 
In short, the prospective engineer who follows 
the text with care and thoroughness will find him- 
self possessed of a working knowledge of the 
chemistry of materials and processes, and an 
ability in the pursuit of experimental research 
that will go far toward solving his problems. 


Success with Hens. By Robert Joos. 
Chieago: Forbes & Co., 1914. 12mo.; 
234 pp. Price, $1 net. 

Tue Back Yarp Farmer. By J. Willard 
Bolte. Chicago: Forbes & Co., 1914. 
12mo.; 238 pp. Price, $1 net. 

Regarded as a crop, the product of our “‘billion- 
dollar industry"’ is in value second only to corn, 
and exceeds that of oats and wheat combined 
“Success with Hens'’ exudes common sense, and 
avoids the impossible estimates and extravagant 
promises that too often mar books of this kind. 
It instructs the tyro in the various subtleties of 
the occupation, details methods of equipment, 
hatching, brooding and feeding, considers both 
intensive and extensive systems of farming, and 
meets with practical advice the drawbacks and 
exigencies encountered in the business. ‘“‘The 
Back Yard Farmer" also devotes nearly half its 
space to poultry; the remainder discusses plans 
for making the back yard pay dividends by way 
of the fruit and vegetable garden. Hedges, shrubs, 
fruit trees, vines and the general beautification of 
the lawn and the surroundings come in for con- 
sideration, and there are hints on the keeping of 
bees and the care of the horse and the cow. This 
manual also maintains a conservative tone, and 
its instructions are based on sound principles. 


LaBporaTory MANuAL or Guass-BLowING. 
By Francis C. Frary, Ph.D. New York: 
McGraw-Hill Book Company, Inc., 1914. 
l6mo.; 60 pp.; illustrated. Price, 75 
cents net. 

The elements and processes of glass-blowing 
are presented with the aim of enabling the labora- 
tory man to modify or repair his own apparatus. 
In some situations this may mean the saving of 
considerable time and money. The author 
assumes that the reader is entirely ignorant of 
the art, hence his explanations are lucid and 
adequate 


A Manuat or Bacreriotocy. For Agri- 
cultural and General Science Students. 
By Howard S. Reed, Ph.D. New York: 
Ginn & Co., 1914. S8vo.; 179 pp.; illus- 
trated. Price, $1.25. 

Students will find, in this manual, experiments 
whose precise results will banish doubtful habits 
of thought and the consequent vagueness of 
understanding An added section of the work 
takes up fermentations caused principally by 
fungi. There is a large section of appendices, 
dealing with such subjects as sterilization, and 
containing tables of determinatiens, conversion 
tables, and record forms 


Boy's Book on Loaic. A Talk, Not a 
Treatise. By William Timothy Call. 
Brooklyn, N. Y.: W. T. Call, 1914. 
l6mo.; 96 pp. Price, 50 cents. 

We are inclined to think Mr. Call’s pabulum 
& trifle too cynically flavored for youthful con- 
Sumption; there is too much of the strong man's 
meat along with the milk for babes; but the tiny 
volume is marked by the author's usual aptitude 
for getting down to fundamentals and expressing 
certain forms of truth in a humorous and alluring 
Way. We are initiated into the mysteries of faro; 
we meet Fido, of the thin hind legs; incidentally 
and unconsciously we absorb a few principles of 





| 





SCIENTIFIC 


logic. Every boy will be in hearty accord with | 
Mr. Call in his desire to simplify grammar pe 
“strip it to the buff,” as he terms it. There is} 
no law confining the perusal of the book to boys, | 
and those of a larger growth may enjoy apd profit | 
by it. 


THe CiimMaTe AND WEATHER oF Avs- 
TRALIA. By H. A. Hunt, Griffith Taylor, 
B.A., B.Se., and E. T. Quayle, B.A. 
Melbourne: By Authority Albert J. 
Mullett, Government Printer, 1913. 
8vo.; 93 pp.; illustrated. Price, 5s. 

This, the first published text-book on Aus- 
tralian meteorology, is issued under the authority 
of the Minister of State for Home Affairs. Under 
“Climate” it treats of the effect of the size of the 
continent on climatic variation, of the march of 
temperature, the barometric variation, the dis- 
tribution of dominant winds, special factors of 
climatic influence, and the chief climatic regions 
Under *‘Weather"’ are discussed the characteristics 
of drought years, local rains, hurricanes and 
“‘bursters."" Methods of forecasting are sketched, 
and the monograph is enriched by numerous maps 
of mean temperatures, heat waves, pressures, 
humidities, and rainfalls; by graphs of the mean 
monthly rainfall and of maximum and minimum 
temperatures for the various stations; and by 
charts of noteworthy hurricanes. 


Tue Souts America Tour. By Annie 
S. Peck, M.A. New York: George H. 
Doran Company, 1913. 8vo.; 398 pp.; 
illustrated. Price, $2.50 net. 

The questions ‘“‘What is there to see?"’ and 
“May the journey be taken in comfort?” are 
answered with a wealth of detail in the pages of 
Miss Peck's rather bulky volume. She unfolds 
before us some of the finest scenery in the world— 
mountains that shame the Alps, cliffs overtopping 
those of the Yosemite, far-flung gardens of Allah, 
waterfalls among the highest and the most beau- 
tiful in the world. The intermingling of strange 
peoples, the fascinating mosaic of ancient and 
modern, ruins and antiquities on the one hand 
and railroads and splendid city buildings on the 
other, call to us from the happy descriptions of 
the author's pen and the clear reproductions of 
her camera. These assure us of comfort on the 
way, and tempt us, if not to the actual under- 
taking of the journey, at least to the continuance 
of the personally-conducted tour by which she 
leads us through the pages of her attractive 
volume. 


Tue Home Nurse. By E. B. Lowry, M.D. 
Chicago: Forbes & Co., 1914. 12mo.; 
224 pp. Price, $1 net. 

The importance of good nursing in illness can 
scarcely be over-estimated. There are thousands 
of homes where a trained nurse cannot be em- 
ployed, and where the duties of nurse devolve 
upon a member of the family. Willing as she may 
be, her efforts are too often il! directed, and the 
physician's orders are but indifferently carried 
out. Dr. Lowry’s book publishes the principles 
of general nursing—the care of the sick-room and 
the patient, the observation of symptoms, and the 
administration of medicine; it gives instructions 
for nursing in special diseases—typhoid, pneu- 
monia, etc.; and cites simple remedies and modes | 
of relief for those minor disorders and accidents 
which occur in every home. 


Tue MecuaAnicaL ENGINEER'S REFERENCE 
Boox. A Handbook of Tables, Formu- 
las and Methods for Engineers, Students 
and Draughtsmen. By Henry Harrison 
Suplee, B.Sc., M.E. | Philadelphia: J. B. 
Lippincott Company, 1913. 1l6mo.; 964 
pp.; illustrated. 

In any compilation of tables, methods and 
formulas, the merit of the resulting volume largely | 
depends upon the selective judgment of the com- 
piler. With such a vast field as that of engineer- 
ing, the task calls for exceptional knowledge, close 
valuations, and alert faculties, even though the 
material be limited to the mechanical section of 
that field. This reference book has stood the test 
of time, and having been recently revised and 
enlarged, now passes also the test of timeliness 
Machine design is very fully dealt with, and the | 
men of the draughting room will find in the book | 
both general principles and detailed methods 
Only the more widely applicable rules and | 
formulas are furnished Thus not the user's 
shoulders, but the author's, bear the burden of 
selection. 





j 
| 
VILLAGE IMPROVEMENT. By Parris Thax-| 
ter Farwell. New York: Sturgis &| 
Walton Company, 1913. 16mo.; 362) 
pp.; illustrated. 
“Village Improvement” is a well-planned an¢é 
informing little book dealing with all phases of | 
town-beautification. Addressed particularly to 
those not having ready access to libraries and 
hence somewhat out of touch with the progress | 
that is being made, it teaches how, with little | 
expense and small trouble, one may surround his | 
home and his farm with the improvements that 
mean so much in convenience and in solid satis- | 
faction. The work presents village improvement | 
in its general aspects, and from that proceeds to | 
specific and practical suggestions in regard to | 
roads, greens, fountains, shrubbery, bridges and | 
buildings. A form of constitution adapted to im- 
provement clubs is given, and proved methods of 
operation are] recounted very fully. Pictures of 
what has thus been accomplished the country 
over brighten the pages and add to their inspira- 
tional value 


Tue New Puivosopry. Science of Physi- 
cal Phenomena. By Calvin Samuel 
Page. First Explanations of Electricity, 
Gravitation, Repulsion, and the New 
Atomie Element Rex. Chicago: The 
Science Publishing Company, 1913. 
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Get the data—QUICK 


Have a private telephone line direct to your file clerk, or 
your general office, or to any other part of your piant. 
You can get the facts you want while your party call- 
ing holds the outside wire. No time wasted in calling 
an office boy—telling him the details—having him go 
all the way to the clerk who has the data—risking his 
wrong delivery of the message—and waiting for him 
to get back. This happens every day, and is likely to 
continue until you get a 


Western - Electric Infer.phone 


A hand-set Inter-phone placed handily at the side of your desk, 
connected to another point in your office, costs but little, can be 
installed by one of your own men, and needs little attention. 
Built by the makers of all the “Bell” telephones and, therefore, 
of highest quality. 

Put in a hand-set Inter-phone—or if you want to connect up 
several points in your plant, put in a multiple-station Inter-phone. 
Both are mighty valuable to any live business, and will pay for 
themselves many times over. 


Write for our Inter-phone Booklet No. 49-AG 
It will boost your organization’s efficiency. 


WESTERN ELECTRIC COMPANY 


Manufacturers of the 7.500.000 “Bell” Telephones 


New York Atlanta Chicago St. Louis Kansas City Denver San Frencisec 
Buffalo Richmond Maweshee [etnococl Oklahoma City Omaha Oakland 
Philadelphia Savannah _ Pittsburgh Minneapolis Dallas Salt Lake City Seattle 
Boston Cincinnati Cleveland St. Paul Houston Los Angeles Portland 
New Orleans EQUIPMENT FOR EVERY ELECTRICAL NEED 
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Be sure aw ae is on buckles 
The (. A. Edgarton Mfg. Oc., Shirley, Mass. 
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Vhehen were the First 
Ll’. S. Postcards 
Issued ? 


Everybody knows the 


answer to that question. 
Postcards were first issued 


the day before that joke was 
started about the postmaster 


reading them. 

Yes, Mr. Bones, you’re 
right, and that was some 
time ago, too. Proof of 


which is the fact that none 
of us believe that joke any 
longer. 


But back in 1873—that is 
the year postcards were first 
issued—well, we hadn’t heard 


it so often then. 


And that 


started out to tell you. 


reminds us of what we 
Two years 
before the first postcard was issued, 
Richmond Straight Cuts established 
best of all Vir- 


It is a reputation 


a reputation as the 
ginta Cigarettes. 
that time and 

tarnish 


reputation then, 


competition cannot 
proclaimed this 
and Quality sus- 


Boas 
{uality 


fains it now 


he rf egular package of 20, 
these cigarettes are also packed in 
attractive tin hone mventent for 

nN, 6 fice or trave ‘ing, 50 for 4 ; 


100 f ) These larger packages 
ent prepaid on receipt of 
cannot supply 


/ » If your dealer 
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' questions, 


j}at which the iron can stop and float. 


SCIENTIFIC AMERICAN 
Notes and Queries 


Kindly keep your queries on separate sheets of paper when corresponding about such 


matters as patents, subscriptions, 


| should be given on every sheet. 


books, etc. 
as in many cases they have to be referred to experts. 
No attention will be paid to unsigned queries. 


This will greatly facilitate answering your 
The full name and address 
Full hints 


| to correspondents are printed from time to time and will be mailed on request. 


(12961) FE. H. asks: 1. 


| pound weight of iron sink to the bottom of the 


deepest part of the ocean, if thrown into it, or 
would it float at a certain depth? A. An iron 
weight, or chain, would sink to the bottom in the 
deepest part of the ocean Iron is 7.7 times as 
heavy as water, and must sink in water. The 
water at the bottom of the ocean is but 1-20 
heavier than at the surface, since water is prac- 
Hence there is no point 
Mere 
sinking The air 
but we fall readily 


tically incompressible 


pressure does not prevent 

presses upon us tremendously, 
through it 
directions. The same is the case with sinking in 
the water. 2. If it did sink, would it gain velocity 
as it went deeper? A. Calculation based upon 
theory shows that an iron weight will gain velocity 
as it falls in water until a depth of about 2 miles 
is reached, after which the velocity will become 
uniform, and will be 321 feet per second. The 
solution is to be found in Thomas Webster's 
Theory of the Equilibrium and Motion of 
Fluids London, 1836 The quantities given 
above are for solid spheres, and not for other 
shapes. 3. Is there any part of the Atlantic 
Ocean that is too deep to sound? A. There is 
no place known, in any ocean, which has not been 
sounded. The greatest depth is over 6 miles. It 
is in the Pacific Ocean 

Please be so kind 


12962) B. S. asks: 


home? 


because the pressure is equal in all | 


| 
as to tell me in the Notes and Queries, what are 


the electrolyte and electrodes of the Nodon valve 
and what is the efficiency of that apparatus in 
rectifying the 110-volé alternating current? A 
For a Nodon valve aluminium and lead plates 
are ordinarily employed, and ammonium phos- 
Full instructions may be 


phate for the solution 


found for the construction in our SurrLement | 


1679 Another good article on this subject is 
to be found in SurprLtement 1644, and another 
form of electrolytic rectifier is described in the 
Scientiric American, vol. 109, No. 13. Wesend 
the three copies for 30 cents 


12963) B. F. C. asks: 1. In discussing 
latent heat as connected with making ice cream 
is it proper to say that salt has an affinity for heat” 
Does salt have an affinity for ice or water, and 
what is the chemical reason why ice melts when 
in contact with salt? A. There is no chemical 
action involved in the melting of salt and ice. It 
is a simple physical fact that salt and ice melt 
when brought into contact with each other. So, 
too, do many other substances. Melting is 
always accompanied by the loss of heat—the 
heat necessary to melt the substances. The 
freezing point of the solution is lower than that 
of either the salt or the ice It is 7.6 deg. Fahr 
below zero and 39.6 deg. Fahr. below the freezing 
point of water. The freezing point of a solution 
is always lower than that of the solvent So salt 
dissolved in water lowers the freezing point of 
the water. 2. What amount of rainfall would 
be equivalent to one foot of average snow? A 
The U. 8S. Weather Bureau allows one inch of 


water for each ten inches of snow as a fair average | } 
| vation of the elec trical units to which we can refer 


of dry and wet snow 


(12964) J. T. E. asks: I would be glad 
to be informed through your paper as to the 
following Is there a known solid which has an 


| electrical resistance in proportion to the pressure 
upon it, either by compression of the solid itself | 


or of the contacts? A. Carbon is the material 
for a rheostat which meets the condition which 
you impose, that its resistance shall vary with 


the pressure. Plates of gas carbon are placed 


in a retaining box and a screw brings them into | 


closer contact, thus increasing the current which 
flows through the box 
edge, so that their weight does not add to the 
pressure at the bottom, as would be the case 
if they were laid flat piled up upon each other. 


| They are rated to carry about 125 amperes per 


square inch. You can obtain such rheostats from 
any dealer in electrical apparatus. 
In the discharge 


(12965) G. R. L. asks: 


of lightning, does all of the current pass from | 


cloud to earth, or is the current an oscillating one? 
A. The discharge of the electric stress between 
a cloud and the earth takes place in either direc- 
tion or both directions at once, An old professor 
of physics used to say that he had trained himself 
to see the flash go either way as he chose. The 
duration of a flash is so very brief that the eye 
cannot take cognizance of its direction, and it 
may well be that one can see it go up or down 


las his mental association suggests. The flash 


may also oscillate and pass many times up and 
down before it dies out In such a case it may be 
| penta as banded lightning by rotating 
| the camera during the discharge. 


a valuable article on this subject, with illustra- sidering the enormous sums of money 
| pte in our Scurr_ementT 1635, price ten cents. 


12966) M. T. asks: Two vessels iden- 
tical in every respect concerning weight, size, 
volume and shape are placed on a pair of scales. 
One of them contains hydrogen at the ordinary 
atmospheric pressure, while the other vessel is a 
vacuum. The weighing operation is 
done in air Now which of these two vessels 
would weigh more—the one containing hydrogen 
or the other? A. A vessel which contains hy- 
drogen will weigh more than one in which is a 
vacuum and which therefore contains nothing, 


complete 





drogen at atmospheric pressure and at the freez- 
ing point weighs 0.00562 pound per cubic foot, 
and that quantity is the amount which the vessel 
containing the hydrogen would weigh more than 
the other for each cubic foot of its contents. 


(12967) E. MeM. asks: Is there any 
method of sterilizing cloth that can be used at 
One that does not ruin the material A 
The simplest way to disinfect cloth is by the use 


of heat. Cloth may be heated to 250 deg. Fahr 


| without injury, so that clothes, bedding and cloth 


| generally can be disinfected in this way with entire 
safety Another method is by exposing the cloth 
to the action of the vapor of formaldehyde. For- 
malin heated in a basin will give off the vapor 
abundantly, and any cloth which is permeated by 
this vapor will be disinfected 
the color of the cloth 


12968) R. M.S. asks: Cannot the gyro- 
scope be applied either directly or indirectly to 
the guiding and control of an equatorial telescope 
in place of clockwork? A. We are not prepared 
| to pass upon the possibility of controlling an equa- 
| torial telescope by a gyroscope It is a question 
F the perfection of a mechanical appliance. A 


gyroscope might be made to run as uniformly as 
the best clock movement, in which case it could 
| be applied to a telescope. 


(12969) E. S. M. writes: In your answer 
to F. D. D., Query 12943, in the current issue of 
your very valuable paper, you do not set the 
gentleman right in one particular; and, as this 
matter proved a source of annoyance to me, | 
venture to suggest that you refer him to page 200 
of the Nautical Almanack, where nearly the iden- 
tical problem is stated thus 
January 2ist, Sid. Time at G. M 


} DAG dtuandcesdavekent sured 20 OO 01:35 
Red. (None in this case)......... ; ‘ 
Add local Ast. mean time........ 18 17 20 
Sid. time (less 24 hours) ~~ OS HB BSS 

His mistake is in overlooking the fact that the 


The plates stand upon | 


You will find | and it will have just the weight you give. 


Siderial Time at his place is the sum of the Siderial 
Time at that instant (corrected) plus his local 
Ast. Mean Time for that instant. His clock face 
should show the Right Ascension of his meridian 
not that of Greenwich. The figures above are 
taken from his data to make it a little plainer. 


| (12970) R. B. asks: Can you explain 


Would a 10-] whether weighed in the air or in a vacuum Hy- | 


It does not affect | "7 





why these odd weights and dimensions were | 


| adopted for the unit of electrical resistance—the 
ohm? 14.4521 grammes mercury at O degrees 
when in the form of a uniform cylinder 106.3 
centimeters, having a section, therefore, of prac- 
tically 1 square millimeter. Why not 15 grammes 
Hg at 22 deg. Cent., 100 centimeters long, 1 square 
millimeter in section? It is noticed in a good 
many standard units, that odd figures are given 
For instance, the ampere, defined as electricity 
depositing 0.001118 gramme of silver per second 
Why not 0.001 gramme? A. Perhaps the 
simplest presentation of the subject of the deri- 


| you is in Silvanus P. Thompson's “Elementary 
Electricity and Magnetism,"’ price 
Units” 


| Lessons in 
$1.55 postpaid, found under the heading “ 
in the index. The electrical units were determined 
and adopted by an International Congress o 

Electrncians, which met in Chicago in 1893, com- | 


officially commissioned by their governments to 


act in this capacity 
from the absolute or centimeter-gramme-second 
unit of force, the dyne 
strength when its circuit bent into an arc of one 
centimeter radius exerts a force of one dyne upon 
a unit magnet pole placed at the center of the 
arc. There exists a unit of difference of potential | 
between two points when one erg of work is ome 
| 
| 
} 


in bringing one unit of positive electricity from | 
one point to the other against an equal and 
And there exists one unit 


similar electric force. 
of resistance in a conductor when one unit of 
difference of potential will cause one 
current strength to flow through the wire. So, } 
Some 


| too, for all the other units of the system. 
of these absolute units are too large, and others 
are too small for practical use. For this reason 
other units, called practical units, are employed, 
which have definite relations to the absolute units 
The ampere is one of these and is one tenth of 
the absolute unit of current strength. It will 


This weight has been determined with minutest | 
care. So, too, the ohm is 10° absolute units of 
resistance, and it was determined with the highest 
accuracy. The length of the mercury column was 
not guessed at, but is the exact quantity required 
Con- |} 





y which are 
| invested in electrical enterprises, the importance 
lof the measurement of electrical quan- 
| tities is evident. Considering that America is ex- 
porting hundreds of millions of dollars worth of 
electrical apparatus every year, the importance 
of an international agreement, upon what shall 
constitute the value of the units in which its work 
shall be rated, is also evident. Our machinery 
should come exactly to the value set by inter- 
national agreement, not pretty near to it An 
ampere of exactly O.OOLLIS8 gramme of silver per 
second, and not 0.001 gramme, is what we ought 
to give. 


accurate 


posed of delegates from the nations of the world, 


The several units are derived | 


| 


| 


Thus, a current has unit 
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y Type your bill. Stop! It is footed—total proved 

This latest Remington time-saver ends a 
needless waste of clerical time 


From now on bills and statements will be from human inaccuracy to mechanical pre The United States Sub-Treasury and the 
written-out and footed-up simultaneously. cision—from time-waste to time-saving. New York City Finance Department use it 

One operation does it. * * : continuously. 

rhe typist —_— a bill head in the Reming The Remington Adding and Subtracting Machines installed five years ago have paid 
ton Adding and Subtracting Typewriter. Typewriter is for themselves over and over again, in time 


saved—to say nothing of errors caught before 
they were made, 


She copies the items. 
he copies the items (1)—always ready as a complete easy-run 


But look! . ning typewriter, for letter writing. 

Eivery time the numeral keys are pressed, 
the figures are both typed and added. The bill 
automatically foots—with cold steel accuracy. 


“* * * 
(2)—always ready as a quick adder and 


subtracter, for listing. The Remington Adding and Subtracting 


Typewriter puts the old methods of footing 


(3) —alway ready , ‘iting . : , 
‘ ys ready for both writing words bills and statements into a past business age. 








If the typist prints a wrong total, an error and adding figures at one operation. ss 
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necessary characteristics— 


Durability, Safety, Economy, Ease 
@ of Operation, Mechanical Perfection @ 
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o«l The Remedy for tire troubles “—~—L ff 


for costly puncture-caused delay 
—for frequent, expensive inner-tube replacements— 
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vice. P e 
Safety which insures your records ! EE uncture-Proof Pneumatic l IR 
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long life, the saving of time 
and the conservation of 
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space. you all that any other tire does, plus freedom from punctures, A 
Ea f hich j I th pneumatic tire that is protecting others from punctures at one-fifth 
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Operation the installation of the 
Edwards Roller Suspension 
ten steel rollers for each 
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Thousands of motorists call Lee Puncture-Proof Pneumatics ‘‘the 
tires that put the sure in pleasure’? —there are 3,200 puncture-preof 
reasons why. Every reason a specially treated armor-steel disc, 
imbedded in rubber, in overlapping layers, with heavy fabric be- 
tween—which makes friction and heating impossible. 
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Mechanical —which is made possible by 
Perfection thorough knowledge, care- 
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construction, and the use of 
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materials. 
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average moulded tire. 
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EVINRUDE 


The Best of Summer Pleasures 


— Yours in One Minute 


Any rowboat, private or rented, 
can be turned into an eight-mile-an-hour 
motor-boat in less than one minute if you own an 


Evinrude Detachable Rowboat Motor 


It attaches to rowboats of all shapes and sizes, canoes and 
duck boats; starts with one-twelfth turn of the flywheel and 
is so simple to operate that women and children may enjoy the pleas- 


ures of “Evinruding”. 


exclusive features are most noteworthy: 


The Only Portable Motor with a 
Built-In Reversible Magneto 
The Evinrude Magneto is built with- 
in the flywheel and in that manner 
is protected from allinjury. It has no 
brushes, bearings or commutators to 
wear out and is not effected by rain, 
waves or even complete submersion. 


The Only Portable Motor with a 


Maxim Silencer 
We can now supply special Maxim 
Silencers for 1913 and 1914 “Evin- 
rudes”. The Silencer eliminates prac- 
tically all noises. No similar motor 
can use the Maxim Silencer as it 
is an exclusive “Evinrude” feature. 


The Roosevelt Expedition, 


and other important parties of explorers are using the “Evinrude”, while 
throughout the entire world those who love the water are en- 
joying the thrills and pleasures of motor boating with any 
The “Evinrude” is on sale at Sporting 


ordinary rowboat. 


Goods and Hardware Dealers everywhere. 


The Only Portable Motor which 
Does Not Require a Rudder 


The propeller turns freely in either 
direction to steer the boat. There is 
no rudder to become entangled in the 
weeds, fouled or damaged by rocks 
and driftwood. The propeller 
turns the boat within its own length. 


The Only Portable Motor with a 
Compensating Steering Device 
The tiller is controlled by a shock- 
absorbing, Compensating Device 
which allows the tiller free range in 
either direction and permits steering 
without the exertion or strength, 
which is necessary with a rudder. 


the Stefansson Expedition 


Have you seen it? 


EVIN 


I, Ore., 106 Fourth St Savannah, Ga., Stiles 


Evinrude Magneto Motor, 2H. P. $80.00 
Evinrude Battery Motor, 2 H.P. $70.00 


Illustrated catalog free upon request 


acksonvil Fla., Foot of 
Ave, and W 


RUDE MOTOR COMPANY, MILWAUKEE, WIS. 


», 423 Market Bt alin St New York, 89 
8 - Gaston St Boston, 218 State St. 
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Besides its many other attributes the following 
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